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ecology and environment, inc.
Ill BUFFALO CORPORATE CENTER

368 PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 14086, TEL. 716/684-8060
International Specialists in the Environment

April 19, 1989

Ms. Theresa Bickel - -—- . . . . . . . , - -
Community Relations Coordinator
U.S. Environmental Protection Agency
841 Chestnut Building -
Philadelphia, PA 19107

Dear Theresa: _.

I have, enclosed a meeting summary for the Public Information Meeting
which was held April 4, 1989, regarding the Saunders Supply Company
site. A mailing list from those who signed in at the meeting, and a
list of the questions and answers exchanged during the meeting are
included as attachments, as well as copies of the overheads. I have
presented the questions and answers as they were spoken. If you have
any editorial or other changes to. make, please let me know.

JV/smj

Attachments
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Saunders Supply Company
Public Information Meeting

April 4, 1989

Introduction
A public information meeting regarding the Saunders Supply Company

Site was held Tuesday evening, April 4, 1989, at the Oakland Elementary
School, Suffolk, Virginia. Community interviews had been held December
15-16, 1988, during which interest was expressed by residents for an
information meeting on EPA activities. Approximately 40 persons
attended the meeting. Information vas presented on the Superfund
process, the Community Relations Program, past site activities, state
involvement, and the Remedial Investigation/Feasibility Study. After
these presentations, the floor vas opened for questions and comments.
The length of the meeting was approximately 2 hours.

The meeting vas conducted by the following individuals:

Theresa Bickel, Community Relations. Coordinator, U.S. EPA
Andrew Palestini, Project Manager, U.S. EPA
Tim Longe, Project Manager, Virginia Department of Waste Management

Chris Jones, the councilman from the Chuckatuck borough, opened the
meeting with introductions. He stated that the meeting would be
conducted by EPA officials, and that he was in attendance as an elected
official from the area. He introduced other local officials in
attendance: Tom Hines, Director of Public tforks; Tom Underwood,
Assistant City Manager; Mark Thompson, Director of Public Utilities.

Presentations

Theresa Bickel - Community Relations Coordinator, U.S. Environmental
Protection Agency

Theresa Bickel began the presentation by explaining EPA's Superfund
process, as it relates to the Saunders Supply Company site, and the
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Community Relations Program, as a component of it. EPA begins
the process by verifying the existence of hazardous substances on-site.
In this case, the State of Virginia did the initial verification. EPA
then determined that further sampling vas required, and based on the
sampling results, determined that a potential threat to human health and
the environment existed. The site vas then proposed for the National
Priorities List (NPL), EPA's list of potential hazardous waste sites.
Once a site is proposed for the NPL, a Remedial
Investigation/Feasibility Study (RI/FS) is conducted. The Remedial
Investigation (RI) determines the nature and extent of the
contamination. This is followed by the Feasibility Study (FS) which
determines the alternatives available to cleanup the site. The Saunders
Supply Company site is at the RI point in the process.

EPA has an active Community Relations Program. The Community
Relations Flan for Saunders Supply Company was developed after community
interviews were conducted in December, 1988, and is a guide for
communication between the EFA and residents of the community. It is
available for review in the Information Repository, which has been
established at the Morgan Memorial Library. The Information Repository
will contain all documents generated by the EPA regarding the site,
including the Community Relations Plan, the RI/FS, workplans for this
study, and any fact sheets. After the RI/FS, the EFA will develop a
proposed plan for cleanup of the site. Comments by residents of the
community on this proposed plan will be solicited, and a public meeting
will be scheduled. The final stage is implementation of the cleanup.

Under Superfund, residents of a community may apply for Technical
Assistance Grants by forming a citizens group. Technical Assistance
Grants allow for a community to enlist a technical advisor for
assistance in reviewing EPA's work on-site.

Theresa Bickel stated that she was available to address
residents' questions, comments or concerns. Residents may also
telephone Chris Jones, or Jamie Walters, the Community Relations
Coordinator for the State of Virginia. She then introduced John Horn
and Tim Longe, Project Managers for the State of Virginia.

Tim Longe - Project Manager, Virginia Department of Waste Management
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Tim Longe spoke on the State's involvement at the Saunders Supply
Company site. The State of Virginia, Department of Waste Management
vill oversee activities of the EPA to ensure that the EPA acts in
conformance with existing state regulations, and that cleanup activities
are satisfactory to the State. They also are available to listen to
community concerns.

Andrev Palestini - Project Manager, U.S. Environmental Protection Agency

Andrev Palestini presented plans for the study of the site. The
purpose of the RI part of the study is to define the extent and
direction of contamination, and to identify the risk associated with the
contamination. The purpose of the FS will be to determine methods to
aitigate the contamination and the risk. Since EPA does not have the
in-house personnel to conduct these studies, the agency has hired a
consulting engineering firm, Ecology and Environment, Inc., to conduct
the study under the direction of EPA.

Andrew Palestini explained the processes and chemicals which were
involved at the site. The plant initially used a pentachlorophenol
(PCP) process to treat wood. This process vas begun in 1964 and
gradually phased out until 1984. In 1974, it began use of a chroraated
copper arsenic process and it is still used today. As part of the PCP
process, sludge vas generated, and vas burned on site for five years;
sludge also vas sprayed along an access road. These areas were
indicated on the map (see Attachment A), as veil as the area where the
vood vas treated.

Groundvater monitoring veils and other sampling locations will be
located throughout the site. Eight new groundwater wells and five
existing wells, vhich had been put in place by the Saunders Supply
Company, vill test for possible groundwater contamination. A background
veil, one of the nev monitoring veils, vill be placed upstream, and at a
distance from any possible contamination. It vill give an indication of
vhat the natural groundvater is like.

Other samples to be taken include boring samples and surface water
and sediment samples. Boring samples vill determine where the
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contamination is, and how deep it is. Samples will also indicate the
level of contamination. Boring samples vill be taken on either side of
the access road. The exact location of surface vater and sediment
samples has not been determined. Generally, sediment samples vill be
taken along the edge and middle of the pond, along the periphery of
Godwin's Millpond, the other side of the 10 mile Creek, and Chuckatuck
Channel. The purpose is to determine how far contamination has gone.

Air monitoring vill also be conducted. 'The air vill be tested
based on predictions of an air transport model. Testing vill be in a
certified EPA laboratory, vith properly checked procedures.

Once all the sampling information is in, EPA vill identify the risk
associated vith the site.

After the RI/FS, EPA will evaluate the alternatives to clean up the
site, and choose one of these alternatives. The choice will be
reflected in an official Record of Decision.

Questions and Answers
Issues raised in the question and answer session related to the

sampling process, determination of risk, use of past studies and site
investigations, and EPA cost recovery. In addition, residents expressed
support for Saunders Supply Company and the remedial vork it has done in
the past. Questions were answered by Theresa Bickel, Andrew Palestini,
Tim Longe, and Bill Hagel, U.S. EPA, Chief of the General Remedial
Response Section.

Attachments

A: Copies of overheads from presentations

B: List of questions and answers

C: Mailing list (sign-in sheet)
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Attachment B

QUESTIONS AND ANSWERS

Q; Why are no samples being taken northwest of the stream and east of
Godwin's Hillpond? Could contamination on the other side of Godwin's
Millpond contribute to contamination of the Millpond?

As EPA is taking samples on the site, behind the site, and along the
stream in the direction of flow to the pond. Any contamination found
should be what is in the pond. If this is not so, the EPA will know
that contamination of the Millpond is coming from a different
location,

Q: If EPA took more samples, wouldn't they know from the beginning (if
contamination was coming from a different source)?

A: EPA has to limit the number of samples at some point. The sample
sites chosen are taken from a surface water model, which predicts how
much plume is going into the pond. The model should correlate with
any information from the samples in and around the pond. EPA will
consider this comment, however.

Q; Gas and diesel fuel have been leaking from a service station into the
ground. What effect will this have later on?

A: This is part of the reason why EPA chose the sampling points where
they did. The EPA chose sampling points on the Saunders Supply
Company side of the boulevard. If they chose points on the other
side, they might get interference.

Q: The service station which is leaking is on the SSC side of the
boulevard. Why doesn't EPA check it out while they're there?

A: EPA vill follow up on that gas leak.

Q: The service station has dug up the topsoil down to the water table
and sandbagged it. There is still oil in it.

Saunders Supply Company did not know what they were getting into when
they started into "penta." I also do not believe you people knew
what was going to be in the ground.

A: Nobody knew what was the best practice at the time, what was
environmentally damaging. And now, we're cleaning it up. That is
what Superfund is all about.

Q: The Saunders Supply Company caused bushes and trees in my backyard to
die. But I still have no intention of leaving.

Q: How and who will investigate the risk potential?

A-12
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A: Ecology and Environment, vith direction from EPA. They vill
determine how much people have been exposed and in vhat vay.

Q: Saunders Supply Company has been doing that activity for 25 years. I
have been here 50 years* No one has been sick from any contamination
from Saunders Supply Company. Vhat could the potential danger be?
No one has said they're sick or feeling bad.

A: Nothing is happening right now. But that is vhy EPA Is doing the air
modelling - to make sure there is not a risk. EPA is not here to put
anyone out of business.

Q: If nothing has happened in 25 years, hov is EFA smart enough to
predict vhat'11 happen 25 years from nov?

A: EPA uses toxicology studies of hov much people have been exposed and
at what levels people start having reactions. This vill determine
the risk posed by the contaminants.

A: Another example is groundwater. Ten years ago, the groundvater may
have been contaminated, and it is only nov starting to move from
on-site to off-site, and posing a risk. EPA is concerned about that.

Q: If you're testing Saunder's veils and not finding anything, vhy are
you going upstream or elsewhere, if it's not on-site?

A: EPA has to make sure the contamination has not already left the
property.

A: Maybe it's not in the groundvater, but moved in the air.

Q: It did go in the air in the old process. Does it stay in the air
forever?

A: No; and they're no longer using that process. The example vas used
to illustrate hov contamination could have moved off-site.

A: There are some advantages in having monitoring veils upstream. It
can be used as a point of reference to compare vith vhat is on-site
and vhat is dovngradient. Also, vhen FCP vas in operation,
contaminants vent into the air and came down in a particular region,
that can be mapped out. To have a comprehensive knowledge of the —
site, ve need to knov vhat is off-site. Ve vill use a progressive ir>
analysis to determine if vhat is on the site is in the pond. If ve —
did an analysis of the the whole area, ve could find contaminants O
everywhere, and it would be very expensive. Ve are trying to define CO
just the problem of the site. Hovever, a-contingency analysis vould Q^
allow "that if a correlation does not exist between the site and the **
pond, a secondary source may exist on the other side and ve may have
a supplementary study.

Q: It could be that years ago someone on the other side of the pond used
the same chemicals, and those same chemicals are seeping in from that
other usage.

A-13
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A: We are going from the site to the pond. If the progression from the
site shovs contamination decreasing, and then at the pond, it
suddenly jumps up, then ve vould think of a possible secondary
source.

A: We vould also look at other industries in the area if there is a
greater concentration.

QJ What if the industries are no longer there?

As The costs vould be enormous to take tests everyvhere. We're trying
to determine vhat may be coming from the Saunders Supply Company
site.

Q: Does the stuff just stay there or does it settle to the bottom?

As Most of it vould settle to the bottom. We see hardly any of it in
the vater. Depending on hov long something stays; and it depends on
vhat happens to it chemically vhen its in the vater itself. We'll be
checking both the vater and the sediments.

Q: What do ve do in the meantime?

A: The vater is tested and it is treated. Someone from the city, Hark
Thompson, can answer that. Hov often is the vater tested?

As It is tested daily vhen it comes into the plant. When ve're
purifying it, it is tested every three hours to make sure there are
no changes. We did a study to determine vhat vould happen if all the
CCA spilled into the pond. If all of it came into the plant, ve
vould have 99.9X removal. Even if the vhole tank fell into the lake,
ve vould have sufficient treatment process to remove it. What is of
the most concern is vhat is in the sediment. In the summer, ve get
alot of anerobic action, the vater starts stagnating. The iron
content goes up, and the other heavy metals vould also have a
chemical reaction to affect the vhole pond, and ve would take
preventive action.

Q: I have a lumber business. I have worked with treated lumber and my
sons have worked vith treated lumber, and ve've never had any
problems. I've eaten fish out of the Millpond. I've been drinking
the vater from Chuckatuck. I'm not afraid of it. My family ovns
land directly behind the site, and until I see more reason to be
concerned, I'd rather see my tax dollars spent in another vay. I
don't feel like there's a serious problem here.

As That's vhy ve're conducting this study. If ve determine there is no
concern there, ve're not going to bother more vith it. Ve're not
here to create problems. As far as your tax dollars, Superfund money
comes from a tax on petrochemical companies. So, although ve tax
those companies, it's not really money coming out of your pocket.

Qs Gas just vent up from 86 cents to 98 cents a gallon.

A-14
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As Regarding the comment about handling dry vood, the exposure from
handling dry vood is completely different then vhen the vood is vet
and dripping vater, and from burning the sludge or whatever.

Q: You talk about risk to the people. Do you people know vhat the risk
is and hov much you have to be exposed to in order to be at risk?

A: It depends on vhat the contaminants are and hov you're exposed to
them, and vhat levels the contaminants are.

Qs That's vhat I'm asking. Tell me vhat I have to do to be exposed too
much. This site has been going on since 1949. Vhat is the oldest
site you people have tested? That gives you 60 years of vood
treating information for testing people in the area.

As It is difficult to extrapolate information from this site to other
sites. It depends on vhat the contaminants are, and the soils could
be different. It could hide it more, or release it more. Risk is
based on laboratory studies of the contaminants.

Q: A sample of vater vas taken 18 months ago. Vas there risk at that
time?

A: No, it vas not an immediate risk. If it had been an immediate risk,
ve vould then have gone out and done something. This is a long-term
study because it may have long-term impacts. Testing that vas done
previously is almost a drop in the bucket compared to vhat ve're
doing today.

Q: The plant has been there since 1949. That's sixty years. Maybe the
soils are different, but the PCP vould still be there. That's 50-60
years to process.

A: The risk is based on levels of vhat might happen, not actually vhat
did happen. A place could be using PCP for 60, 80, 100 years. Just
because something happened there, doesn't mean it won't happen
somevhere else. That's vhy ve have to use our laboratory studies.

A: If you vant to knov vhat the effects of different chemicals are, ve
can get you copies of levels and effects of different chemicals.

Q: A £ev years ago, in Hopevell, a firm released a vhole lot of Kepone ^
into the James River. They said all the people vorking there vere _
going to die. They had all kinds of things vrong with them. They y-j
closed the James River for fish, shellfish and crab. They're all _.
still living there. Nov 7-8 years later, its open to fish. Nov, if c2
you vant to do some testing, vhy don't you test the people that have CO
vorked in this plant and handled it physically for 20 odd years, and o£
see vhat effect it has had on them. *5c

A: It may not effect vhoever is vorking there. Risks are based on vhat
might happen to a population. Ve're talking about one in one million
and one in one hundred thousand vho might actually get cancer.
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A: And vhen you're talking about cancer, you're talking about a 25-30
year latency period, just like asbestos. Those people who worked
vith it, and then got cancer 30 years later. There's so much
uncertainty.

Qs Why not test people who have worked with it?

As The problem vith testing people is that you have other outside
factors- people who smoke, people who work in mines. They have a
higher tendency for it. Some of the people have an hereditary effect
that vay. That's vhy ve can't use testing people.

As Ve're also not a health agency. We determine vhat the potential
threat is. Another agency determines the effect on people that vere
around vhen the process vas going on.

Q: Does anyone know what ve're dealing vith; in terms of contamination,
in terms of a chemical, the effects, vhat it does. It's in the
groundvater, and that's it? It's on the market and ve don't know
anything about it?

As You can't just put a chemical on the market, anymore. It has to go
by EPA, At the next public meeting, once we know the information,
the nature and extent of contamination, we'll bring along a
toxicologist.

Qs On other sites vith soil contamination and groundwater, what happens
to it? Does it dissipate? Does it stay there?

As Basically, the range. Some off-site. On some, it stays there.
Saunders has been helping to keep it there. They've been pumping out
the groundvater, and reusing it back into the treatment system.

Qs I think people are asking, "Vhat are the physical properties of PCP
and our knowledge of the physical properties? Is it soluble, does it
move, can it be transported? Is it a persistent chemical?"

As PCP vas used in an oil base and basically it stays in the oil, even
in the vater and the groundwater. Everything we're looking for is
oil and grease. Increased levels of oil and grease may generate
information on the levels of PCP.

Qs Have you indicated you've already made these studies at other sites?
Have you completed them, and if so, what vas your recommendation?
What did you find?

As The problem is, ve don't know yet. That's why we're conducting the
study.

As At other sites, the tendency has been to take the soil and burn it
off. As for the groundwater, ve have to pump it out into a treatment
system, and then discharge it back. In order to get it out. Ve
don't vant to be keyed into that. If there's a mote economical, more
sensible vay, we'd rather do it.
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Qs The city is already treating the water.

A: They're treating the vater at a time. Ve're treating the vater
supply. The city would not vant that responsibility for x number of
years.

Q: I have been using vater from these veils off and on for the last 10
years. In the last 5 years, I have noticed a decrease in the levels
of PCP. V.R. Grace tests every 30 days. They're not picking up
anything in the vater. I've gone back to using these veils. But the
State Vater Control Board says if vater goes through the soil, it'll
pick (contaminants) back up. Is that possible that you know of?

As Yes, the chemicals leach out of the soil into the groundvater.

Q: You say you're looking for oil and gas. Vith this oil spill at the
gas station, couldn't the contamination be from a different source.
The vater runs across property lines, from that gas station.

A: The chemicals in the gas station are different from the chemicals in
the PCP. The levels and properties of these chemicals are known. Ve
have to identify hov much is on the site. The rate at vhich they
move through the soil depends on the particular site. Each site has
to be studied. You have to take out the soil and look at it, and
characterize it. When heavy metals are involved, it is much slover.
It could take as many as ten years to move half a mile. Until ve
have enough information from the site, ve cannot characterize the
site. Someone can vork in a factory and be exposed to a chemical but
because of the rules of OSHA, be safe enough. But once the chemical
gets into the environment, the effects are different. For instance,
I can vork vith lead, and have no problems. But if I dump the lead
into a river, or on a playground, and my children eat the soil in the
playground, the effect on thea vill be very different. Also,
organisms have the tendency to store the chemicals. Ve have to
assure that on a longer term basis, it is safe. It is the
responsibility of an accountable government to ensure that vhat is
clean stays clean.

Qs If this treatment has been going on for 50 years, hov many other
sites in the State of Virginia have been tested and completed, and
vhat effect has it had on the communities and the people, and vhat '
vere your recommmendations? And hov does EPA feel its smart enough
to tell us vhat'11 happen 25 years from nov if you haven't been able
to tell us on this point?

A: The Superfund program began only 9 years ago. They looked at vhat —
processes vere going on that vere vrong, and realized they needed to CD
correct them. Once a site is reported, ve begin vith a Preliminary CO
Assessment. And if these sites are a threat or potential threat to Q^
human health and the environment they are listed on the National *^
Priorities List. In the State, there are 21 sites on the National
Priorities List. About 1000 sites have been looked at. Some involve
counties, and some involve private industries. Only one site has
been delisted - completely cleaned up. Of the remaining tventy, the
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sites are at different levels of action. The state is vorking to get
the cleanup done. The longer they stay on the list, the more
expensive they are. Ve do 50 investigations per year to determine if
sites are serious enough for the National Priorities List.

Qs If you've done 50 investigations, hov long does it take you to find
out vhat is going on there. Is it bad or good?

As Ve don't know hov things are moving on this site, if at all. They're
pumping up the groundwater. They may have trapped the plume from
going off-site. It may not. That's what ve have to find out. Then
ve can determine vhat the risk is.

As There's only one other site in the Coramonvealth, that's in Richmond.
They're at the same stage as this one.

Qs If the Millpond is contaminated, how do you propose to get it out?

As Ve haven't gotten that far. I don't knov.

Qs Saunders Supply Company is doing the best they can. They dug out
some of the soil, hauled it off, and put sand in it. What did they
do vith that dirt they dug up and hauled off in a truck?

As It was placed in a landfill.

Qs Nov you've got it in tvo places; in a landfill and over there. It
doesn't matter vhere it is, if there's dirt and vater, it'll get you.

As We have a lav called RCRA. We don't just create another problem by
sticking the hazardous vaste somevhere else. We have to treat it
before ve can dispose of it. Anything ve do at Saunders vill be
treated so that it doesn't leach out.

Qs PCP has been used as a vegetative killer. Are you telling us that 20
years from nov, you're going to come back to those farmers vho have
been using chemicals according to the labels, and tell us you've got
a problem?

As All pesticides have to be revieved and approved by EPA.

Qs Twenty-five years ago, PCP as a vegetative killer vas a labelled use.
And it was also used in chicken houses as a termite killer.

Qs Vhat scientific data do you have that it is a problem?

As We don't knov that there is a problem at the site. We know there is
a potential problem. We knov that the groundvater and the vater in
the pond may be contaminated nov or in the future. We knov chemicals
have been found in the soil.

Qs After tvo years of testing, and you still don't knov that there is a
problem, vhat vill be the cost of the study? Hov much taxpayers
dollars vill be spent in this RI/FS? Hov much is Ecology &
Environment going to be paid?
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At Right now, in rough numbers, it vill be $800,000 for the Remedial
Investigation/Feasibility Study.

Q: But there is no scientific data that there is a problem?

As There is a problem because there is a potential threat.
Q: You are going to pay for it?

A: It vill be paid vith Superfund monies.

Q: You von't bill anyone?

As Before ve began the study, ve negotiated vith the Saunders people
about doing the study. They did a vorkplan and decided it vas too
much money for them at this time to do the study. That is vhy ve're
doing it vith Superfund money. After this report, we'll go back to
the Saunders people and say this is the recommended alternative if
there is any. If Saunders can't pay for construction of the
alternative, ve'll again use Superfund money. At the end of all
this, ve'll again go back to Saunders under Cost Recovery and try to
get money back on vhat ve spent.

Q: Can you repeat that figure?

A: $800,000.

Qs You're spending $800,000 and its just a potential danger. You say
$800,000 is not putting anyone out of business? Why don't you just
buy Chuckatuck?

A: We're not going up to them tomorrov and saying you ove us $800,000.

Qs Hasn't Saunders Supply already spent alot of money?

As Yes, it has. But the ironic thing about the Superfund lav is that it
makes people liable for vhat they did even if it vas the best they
knew hov.

Q: Vhat about us farmers? I'm using chemicals, but I'm using it
according to labels. You're saying, according to Superfund, you
could come after me.

A: EPA does not have a policy to go after farmers that are spraying
their crops.

Qs Is this the only business in Virginia that vas using this type of
vood treating process? You're going after one individual company?

As There are at least tvo other vood treating facilities on the National
Priorities List. Both of those companies are paying for the studies

• themselves. There were quite a few other vood treatment facilities
investigated. But they veren't serious enough a potential threat to
human health and the environment to be put on the National Priorities
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List, EPA looked at facilities with the most potential threat to the
environment - vood treatment facilities and landfills.

Qs Our landfill vas approved. But now we're being investigated as a
city. We operated in good faith. Ve did vhat ve were told to do by
an agency. But again, ve're having to spent taxpayers' dollars, just
like Saunders Supply Company to do RI/FS studies. That's the vay the
lav works. The congressmen and senators set it up, not these people.

Qs Saunders Supply Company has done everything possible. It's one of
the cleanest operations I've ever seen. I've been involved vith this
site for 10 years. I don't knov hov anyone knows vhat's going on,
vhen everytime you turn around, you have another group of people
coaing in. They're running around, doing the same tests over and
over.

As There has been a Preliminary Assessment. There has not been an
in-depth study of the site. Ve are required by lav to provide a
permanent remedy - whether that means ve do nothing, or we prepare an
alternative to clean up the site, ve are required by lav to do that.
We vant to prevent a problem further dovn the road. Ve're here
tonight to tell you there's a potential problem. Ten years from nov,
it could cost fifteen times as much to cleanup. There are alot of
parties involved, but that's vhy Chris Jones is here tonight and the
State. This is a coordinated effort.

Qs Why should individuals, or individual companies like Saunders, be
penalized for using chemicals as stated on the label, vhen the
chemical companies are the ones really doing the damage?

A: The lav says to go after the ovners, operators and the generators.
We vould rather go after the deep pockets. If ve could go after
someone else who could pay for the study, ve vould do that. We have
an enforcement branch to go after these potentially responsible
parties.

Qs If you give them a clean bill of health after this study is over, and
10 years from now something else comes up, what's going to happen?

As We shouldn't miss that. That's why we're studying all different
mediums.

As We wouldn't have been doing our jobs very veil. We'd have to go
clean it up.

Qs And you'd get another $800,000.

A: It depends on Congress.

Qs If the salt treatment process being used nov is according to labels,
are you going to make them pay for a study to see what pollutants are
going into the soil from a current labelled use? ,
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A: Today the process is in a closed loop. The vood drips onto concrete
pads, into a reservoir and back into the system. There is no sludge,
no burning, nothing going off the site. Before they used a closed
loop is the problem. It's not the chemicals, but the way it vas
allowed to get into the soil. It's a closed system nov. There's
nothing coming off the site nov.

Qs The penta process smelt so bad ve couldn't hang our clothes out to
dry. They came back speckled and smelt like penta.

A: The problems vere hov the vood vas alloved to dry, the use of an
unlined earthen pond as a separator, that they burned some of the
sludge.

Q: The closed loop vas a required labelled practice back in 1974?

A: No, it's not the chemical, but hov you use it. You can buy
pesticide, but if you dump it in the creek, you're causing
contamination. It's not the fact that you have it, but vhat you do
vith it.

Q: But the process wasn't illegal back then?

As That's right.

Q: It still-hasn't been stated hov dangerous this is to people and hov
much they knev vhere it is. We still don't knov hov much danger
ve're in, hov much danger ve'll be in in 5 years. Vhat is the
purpose of the study if not to protect the persons of this community?
Hov many buckets of dirt, or hov many buckets of vater vill I have to
drink before It vill kill me? Isn't that the main purpose?

As Ve vill identify the risk associated vith contamination of the site
during the study.

A: Ve have a list of chemicals vith contaminate levels for drinking
vaters. Contamination above those levels is an unacceptable risk.
At this point, the vater is safe. It's being tested and treated.
The reason ve're doing this study is to determine if there is a
problem nov or later on. It's not a quick and dirty study.

Qs You said you vere just looking at PCP, copper, chromium, and arsenic.
That's only four.

As There are also others. From burning PCP, that could cause dioxin and
furans. So that's tvo more things you have to look for.

Q: If you've done 30,000 investigations nationvide, at least one of
those sites must be similar to this one. What have you found out?

A: Only 1000 of those 30,000 sites vill have this type of investigation.
I don't knov hov many of those are at this point. But as said
before, they may have the same contaminants, but different soils,
different media.
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As Of those 30,000, only a handful are vood treating facilities vhich
are on the list and being investigated. Of those, most of them used
creosote - for telephone, railroad ties. Most of our investigations
have been those types of plants.

Qs Saunders Supply Company must have been an advanced corporation in
1964. - -

As I'm not saying there has been only one. I'm saying the majority of
vood treating facilities have been creosote.

Q: So ve have no concrete answers to anything from other sites?

As Yes, we do. We knov that the best vay to remove the contamination is
to burn the soil.

Qs I hope vhat I eat doesn't make me sick. I have a garden in my
backyard.

Q: I think these people are asking, "Do you have a base toxicological
knowledge of these contaminants? Do you knov in general vhat these
contaminants can do to you, not in relation to the site."

As From studies of pentachlorophenol, we have some base knowledge of hov
it effects humans. We have knowledge of how chromium, copper and
arsenic affect humans, at what levels. What we have to do at this
site is put an exposure scenario together. We determine what is the
exposure to the average citizen, to the average worker. Then we look
at our toxicological base knowledge and apply it to the site. Then
ve calculate the risk. And that's how the risk assessment is done.
Vhen ve come back to you, ve'll be able to say, from this site,
drinking the vater vill pose this risk, inhaling the dirt vill pose
another risk, ingesting the dirt, 2 ounces in your mouth over 70
years vill pose this risk, over one veek vill pose this risk. Ve'll
have all those answers for you. Ve~~don't have those ansvers right
nov.

Qs You ought to have an answer from the people who have been dealing
vith it for 25 years and the next door neighbors.

As There are tvo types of studies. There are toxicological studies,
vhich are vhat ve do, vhich is to find out vhat risk is posed. What
you're referring to is an epidemiological study vhich is the effects
of workers at the site over a long period of time. We are not a
health agency. The Agency for Toxic Substances and Disease Registry
do the health effects. They have a coordinator in our office, and
ATSDR looks at these sites and they determine through our
investigations, through our sampling that the site warrants a health
study* They'll come in and look at it. They can't tell if it's
warranted right nov, and ve start taking samples and find out just
hov bad the contaminants are at this site. We don't have the ansvers
on risks right nov. _>
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Q: If you're not a health agency, hov are you going to tell us hov it'll
affect us 10 years from nov?

As Through a risk study, vhich is all probabilities. You may have a one
in 10 or one in one million, or one in one billion probability of
getting cancer.

Qs For $800,000, it doesn't sound reasonable.

A: I can understand that, but our science is limited.

Q: Did you say that the best vay to take care of contaminated soil is to
burn it?

As On other sites, they determined that.

Qs Vhat happens to the air space vith burning it?

As It's burned in a controlled, safe way. And you'll have an
opportunity to comment on it.

Q: Hov long is the study?

As Ve're estimating 18 months.

Qs I am an attorney vorking for Saunders Supply Company. I'd like to
clarify that the EPA has proposed putting Saunders Supply Company on

_ _ the National Priorities List. The site is not on the final National
Priorities List. The company has filed comments raising questions on
tvo occasions on hov the risks have been calculated from the outset.
It is not a foregone conclusion that anyone needs to be out there.
People talk about it as being on the National Priorities List, and
something vill have to be done. I hope I did not hear EPA saying
that this site is on the final NPL.

A: The site is proposed for the National Priorities List. It's a tvo
step process. Once a site is ranked, and it reaches a certain
ranking (a mathematical-ranking), it's proposed for the National
Priorities List. For a period of time, it's put up for public
comment as to vhy it should or should not be on this prestigious
National Priorities List. If, after all the comments have been
received, ve still believe it belongs on the National Priorities
List, ve actually put it on the National Priorities List. That has
not happened yet. What ve do in the meantime at the proposed stage,
is start our study so ve're not hanging around for years vaiting for
public comment. Ve're out there trying to determine if there's a
problem, so ve don't vaste a year in betveen. Ve cannot start an
action vhile the site is still proposed, by lav. Ve have to vait for
the site to be promulgated on the National Priorities List. But ve
can take samples, develop alternatives, and even select and design a
remedy. But ve can't spend money. The big ticket is the remedial
vork. $800,000 is a drop in the bucket.
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We have a small firm here. Most sites have big chemical oil -
companies that EPA goes after. They negotiate and either cleanup or
EPA cleans up. We offer small companies these same opportunities.
They operated in good faith. They negotiated. They couldn't pay for
it. The site vas turned over to the Superfund side of EPA. So ve'll
start the investigation.

Q: Will they have to pay for the cleanup if you decide it has to be
cleaned up?

A: When ve decide vhat needs to be done, if there is some cleanup
involved, ve'll go back to Saunders and say this is what ve'll do.
Saunders and others comment. If Saunders cannot pay, ve'll use
Superfund money and implement the remedy. Another EPA group gets
involved. They see hov much we've spent at the site, the financial
capabilities of the potentially responsible parties, and then decide
vhat they'll bill the company for that cleanup. That is the Cost
Recovery action part of EPA.

Qs If you come back and say there's one in 750,000 chance somebody is
going to get cancer, and that's unacceptable and has to be cleaned
up, and everyone in the community says ve don't vant it, then that
doesn't matter? You're going to clean it up anyvay?

As If ve get strong public opposition for the right reasons, then we'll
change the remedy. We'll have to take another look at it. We come
out vith a proposed plan, and ask you vhat you think about it.

A: The lav also requires that ve select a remedy that is cost effective.

Qs Vhy are you picking on Saunders? Why don't you pick on the chemical
company that produced?

A: It is not the chemical that caused the problem. It is the vaste
disposal. They may have operated in the best manner possible. But
Superfund is blind to that. It says there is a problem, and ve have
to clean it up.

Qs I've been here tvo hours and haven't heard a single fact on vhat the
effect is or how much you have to be exposed to it.

As Our information is limited.

Qs Vhat if you dig a veil in the exact spot of an old post hole, and the
contamination is actually from the treated post?

As The chemical may be different on the post. We're also digging other
veils.

Qs Of everyone that's come here about the site, I've never seen the same
one twice. Hov can you have good information?

As As your councilman, I vill act as the go-between.
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Q: If a site has been proposed, and all the investigative vork is done,
and you determine not to put it on the final list, can you initiate
cost recovery?

As We vill follov up on that question (see Note).

Qs Vhat has happened to the eight years of studies - Saunders and the
State Vater Control Board have done a number of tests?

As Ve have used that information to come up vith the Vorkplan. All that
data vas used. Once you get involved in it, it takes a long time.
You have to decide vhat you're going to do, then you have to go out
and do it, and the time to do the sampling and have it quality
checked, and then evaluate the results.

Qs You're saying 18 months and the EPA man that vas here in December
said 2-5 years.

A: The vorkplan hadn't been finalized then. Also, vhen ve say 18
months^ you have to give or take a fev months. For example, if the
contamination has extended further, the study vill take longer.

Qs For $800,000, ve could use studies ve have and take the vhole site
over the South Carolina line.

A: Legally, ve're not allowed to do that.

A: If you're frustrated vith Superfund, ve suggest vriting your
Congressman. That's your opportunity to comment on the program, nov
that its touching you personally.

Qs Hov long have you people been connected vith this particular project?

As The Community Relations Program starts up vhen the Remedial
Investigation begins, so I've been on it one month. The project
manager has been with it 6 months_._ _

A: The Enforcement Branch did the earlier negotiations vith Saunders.
Once it vas determined that Saunders could not afford to do the
study, it came over to the Superfund section.

Qs The man vho came in December asked me if i trusted EPA, and I said I
vould unless they told me something that vasn't true. I guess that's
vhy he's not here tonight. _^

<X!
As Bill Draper is still vorking for EPA, but he's vorking on a site in m

California. —
CD
CO
cc

* Note: To date, EPA has not pursued cost recovery at sites vhere no ^
further action is required after the RI/FS. However, the law does
permit EPA to sue for all costs incurred.
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Qs If the site is not on the Superfund list, why does the newspaper say
it is on the list?

As I don't know. The proposed and final list of sites are often treated
the same way.

Qs Didn't the newspaper get their information from you?

As Yes, it did. But our news release says that the site is on the
proposed list. I will give you a copy of the new release after the
meeting so you can see for yourself.
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Attachnent C
HAILING LIST

NAME________________ ADDRESS_________________TELEPHONE (804)

Diane Tennant The Virginian - Pilot
101 Saratoga St.
Suffolk, VA 23434 934-7561

Ray T. Howell P.O. Box 2233
Suffolk, VA 23434 255-4339

Margaret Howell P.O. Box 2233
Suffolk, VA 23432 255-4339

Richard A. Davis 1870 Oyster Bay Lane
Suffolk, VA 23432 238-2815

Dorothy J. Davis 1870 Oyster Bay Lane
Suffolk, VA 23432 238-2815

Georgia Saunders P.O. Box 2036
Suffolk, VA 23432 255-4332

Al Saunders P.O. Box 2036
Suffolk, VA 23432 255-4332

Betty Burris P.O. Box 2096
Suffolk, VA 23432 255-4791

Paul Saunders P.O. Box 2057
Suffolk, VA 23432 255-4983

E. A. Vinslow, Jr. 5 Cherry Grove Creek
Smithfield, VA 23430 255-0812

Paula M. Saunders P.O. Box 2057
Suffolk, VA 23432 255-4983

Plununie D. Hicks P.O. Box 2134
Suffolk, VA 23432 255-4892

Corrin_McHugh 130 Saratoga St.
Suffolk, VA 23434 539-3437

P. D. Howell, Jr. P.O. Box 2278
Suffolk, VA 23432 255-4531

Samuel B. Howell 4000 Godwin Blvd.
Suffolk, VA 23434 255-0108

David Ledbetter 707 E. Main St.
Richmond, VA 23219 788-8364

Arthur L. Russnow 11524 Jefferson Ave.
Newport News, VA 23606 595-5561

Paul & Ann Hill - 1548 Cherry Grove Rd
Suffolk, VA 23432 255-4088
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HAKE_________________ADDRESS_________________TELEPHONE (804)

Carl E. Eason Church St.
Windsor, VA 23487 242-6679

Ronald H. Kelly P.O. Box 2163
Suffolk, VA 23432 255-4171

Gerald Saunders P.O. Box 2292
Suffolk, VA 23432 255-4706

John H. Kelly P.O. Box 2204
Suffolk, VA 23432 255-4351

Joseph C. Vaughan 22 Cherry Grove Circle
Smithfield, VA 23430 255-4739

Keith F. Spafford RT. 1, Box 322
Zuni, VA 23898 859-6464

Charles Rose, Jr. 6001 Everets Rd.
Suffolk, VA 23434 255-4663

Mark A. Thompson P.O. Box 737
Suffolk, VA 23434 934-3111

T. G. Underwood P.O. Box 1858
Suffolk, VA 23434 934-3111 . _

T. G. Hines P.O. Box 1858
Suffolk, VA 23434 934-3111

Dixon V. Tucker 5700 Thurston Ave., SU 203
Virginia Beach, VA 23455 460-5318

Nancy K. Collins 1063 Warwick St.
Norfolk, VA 23503 480-1579

S. Chris Jones 8978 River Crescent Dr.
Suffolk, VA 23433 238-3667
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APPENDIX B

SOIL BORINGS AND MONITORING VELLS
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SOIL BORINGS
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D3ILLIM3 LOG. c:f BORING McT. 3-1 : ""IT : -. Page i of ij
stats Virginia -~ start Date " ::"' ' 7/11/B9 :

Location ChUCk 3 t UCk Comnletion Date 7/13/89

Drilling Finn GrTS Inc." """ Ground Elevation "" ~" 45.23

Type of Ori 11 CMF 55 ~ Total Dent h of Bonn. "8.01 • i

Driller D Punh ~ . - - -- ~

Geologist A. Avubohs - -
i

E3ev.

1 45.23
45-

Ii
S
t
I

40-

p

•

I
1

2-

3_

4-

5-
_

7-

—— 9-

Description

Ground Surface
J). 0-0.5; S&HjQ {SW}; gray, translucent, fine grained.
_ 2* topsoal
LD. 5-1,0; ̂ *HO (SW): aark gray anfl local]/ black,. /
1 fine grained I
1 i
_J. 0-2.1; _SJJJD (SWji Brownish wtijte. fine grained
.2.1-5.3; SAfffl (SWJ: nrown. fine grained, wet at
_ bgtton
_

_ . . __- — =- - —- -

5.5-8.0; aAVEY SJJC (SO: Brown. locaUy Silty
_ (SlOS). @20X clay

a.
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th
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o

/̂
' /.
f f

i" |
S £ K>

||

^̂ t

1 '
H 2

2 11 :
3 • 1

I :1, I -A i
2
9

1
Remarks .

HSA witn split spoons
. . for sampling
SS Bun.l: O.Q-2.0 1

1.93/2.0 recovery |
Sanp]e from 0,0-2. 0 j

PCP/TPH S
OVA: Qppm on spoon

Oppm in nole |
SS Run 2: 2.0-4,0 J

1.83/2.0 recovery \
Sanple from 2.0-4.0 j

PCP/TPH 1
OVA; Oppm on spoon

Doom in hole
SS Run 3: 4,0-6*0

1.83/2.0 recovery
Sample from 4,0-6.0

PCP/TPH
OVA: Qppm on spoon

Oppm in hole
SS Run 4: 5.0-8.0

J. 67/2.0 recovery
OVA: Oppm on spoon

Oppm in hole

!

Q Sauncfers SSpo]y 'Co nip a" fe".r/"
*C3Ecoaogy and Environment, Inc. " - ------- Buffalo, ffe'w York
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iDHlLLlNG:LlDC,;'QTIB"DP3TN6. No. "C&-1"" ~" "page i of i

State

Lc.C3ti.on

Drilling Fir

Type of DP:

Driller

Geologist";.

i
I Elev.

44.40

i

40-

-
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-

i
;

i

:
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£-±J—a.
S
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4-

5-
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"m" "~ " GES Inc. " " "Ground Elf

v— -̂:r\-::::-CMF "5Pi" T ":: "rntai nent

n Pugtr

- -•--—— A. Avuhnha
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Ground .Surface
O.G-rj-.S: G04VPL fGWT : roafl ornvpT
_0..5-1.5: rS.ASD (Stf):_" brown, rfecflum grained"

_1.5-£.2:-_-_SANO--.j[SVf'/SCl: some as ebove with "ui]y black
L clayey "sand (20*1 T

_£.2-5.a _5A1JD (SP): gray, medium to fine grained.
_ . moist

_ -__-_ - -

5̂.9-6.4: rCLAy£Y._5AhlD (SC) : gray. 30X clay ' ,.

_B.4-B.l: 5AND [SPI : gray, medium to fine grained

_g. 1-10.0: £j.AV (CD: black, marsny. trace of word

Q. 75-10. Or same "AS above, but siltv" f?&X" Bi itl

i Da

-vat

Fo

7/20/89 ' ' Ii
te" 7/PO/B9

!

ion 44 . 40 '
f

f Boring 10.0
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y

«•

:-^

//

%,

^1 S ̂
& . ̂  - 1
S £ 5 "S

4

J_

10

1
A

:
;

Remarks

t
HSA with split spoons jj

for sampling
SS Run i: 0.0-2.0

1.S3/2.0 recovery
Sample from 0.0-2.0

PCP/TPH j
OVA: Qppm on spoon i

Oppm in hole j
SS Run 2: 2.0-4.0 j

1.63/2.0 recovery !
Sample from 2.0-4.0

PCP/TPH
OVA: Oppm on spoon

Oppm in hole
SS Run 3: 4.D-B.Q . j

1.63/2.0 recovery
Samc3e from 4,0-6,0

PCP/TPH 1
OVA: Oppm on spoon

Oppm in hole
SS Run 4: 6.0-6.0

1.67/2.0 recovery
OVA: Oppm on spoon

Oppm in no3e
SS Run 5: 8.0-10.0

1.63/2.0 recovery
OVA: Oppm on spoon

Oppm in hole

ir
Brs^.Supply "Uampany

Inc." "" "" " -"""*- ' " _____Buffalo, New_Yorkj

J-5
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DRILLING LDG of 3 OR ING-'Nil. CE-2 il'. -.:-?' [' ~ Page" i"o

State ______Virginia_______Start Date __ ':_ 7/27/89

Location

Drilling Fii

Type of Dri

Driller

^
42,20

40-

l

\

1
f

t1
r

r
L
1

1

1-

2-

4-

5-

—— fi-

ChUCk a tUCk nomnletior

*m GES Inc. " Ground Elf

H CMF SS Tntal Dent

H Pirgh ' '

. _ _ A . Avuhnha

Description

Ground Surface
0 n-O 3' TOPSOJI • hl»rk
JJ.5-1.5: SAND (SPh medium to fine grained

_J.5-2.25: SÂ ffi £SP): gray DlacK. medium to fine
L grained r

£. 25-6.0: SANO (SP/SM): white to gray, sparse
_ orange. aiecJSuffl to fine grained with locally
_ slightly 5i2ty

- - - . . _ . , ,

i Date

vation . .

h of Borinj

X&0[CHIin

x̂ y
A £ &

7/27/ag 1
- " 42.20 j

6.0' I

^ ̂° =

%

J_

3

;
3

'

Remarks

HSA witn split spoons .
for samoling

SS Run l: 0.0-2,0
i. 83/2.0 recovery

S3 up 3 e from Q. 0-2.0
PCP/TPH

OVA: Oppm on sooon
â ptn in hole

SS Hun 2: 2.0-4.0
1.83/2.0 recovery I

Sanple from £.0-4.0
PCP/TPH

OVA: Oppm on spoon
2ppm in hole

SS Run 3: 4,0-6.0
1.83/2.0 recovery

Sanple from 4.0-6.0
PCP/TPH

OVA: Opom~ on spoon
2ppm in hole

Q Saunders "StTpp-]y "Company™?"
C5Eco3ogy and Environment, Inc. — - Buffalo, New York
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state .ttirginia' ' "^-'si-apt Date . 7/27/89

Location ______ChUCkatUCk______.'completion Date 7/27/89
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Ground Surface
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JE. 0-3-0; ..SaND- <SP): gray ana tan. medium to fine
_ grained

_3 . 0-5 . 0: . .SAND !Sw): grayisn white, medius grained.
_ wet

- - --=• —— -

„.„ .. — — - . - - -• -- -•

:h of Sorin

Ll
th

ol
og

y

$<

•}."..'[

*? ̂I1 i
^ £ w

a 6.0'

11mS
— L
I

• i

3 • £

1
3
4
5

Remarks

HSA witn split spoons 'j
for sampling

SS Run J: 0.0-2.0 1
1.83/2.0 recovery i

SanpHe from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2-0-4.0
1.33/2.0 recovery

SanpJe from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Sppm in hole

SS Run 3: 4.0-6-0
1.S3/2.0 recovery 1

Sample from 4.0-6.0
PCP/TPH S

OVA: .Oppm on spoon j
7pom in ho3e •

1

i
!
it
}
\
91
E

._..—. ..._ ._.. -Saunders. SuDpTy "Cb'fip~ary
Ecology .andEnvironment, Inc. "" " " ". """" ": ." . Buffalo, New York f

B-7

recycled pa per "" " '" II JJ O |"| | C *J fjfvolog^ and rnvironrm-m



DRILLING LOG of BORING No" CB-5 :": ;:-;:: v - -^Page i of i|

State

Location

Drilling Fii

Type of Dri

Driller

Geologist

E3ev.

41.80

4Q-

1

5

i-

2-

3-

—— 4-

. .....Virginia -~-~ start Date

ChUCkatUCk ' Comnletior Date

7/27/89

7/27/83

-si SFS Inc. Ground Elevation

1 CMF S5 -"- Tnfal Dent

n Pnnh

A . Avuhnha

Description

Ground Surface
J).0-0.8: £$& (SH): dlack sanfl snrj topsoil

J). 8-4.0; SANO (SP): tan. medium to fine grained

- - - - - - -—— — — - --

h of Borint

Li
th

ol
og

y

41.80

4.0'

Bl F ™ ^" S e * •£& i s s
£ £ « " S

y
1 1 £
1, I
1

Remarks

HSA witn split spoons
for sampling

SS dun l: 0.0-2,0
1.83/2.0 recovery

Sarple from Q.O-2..0
PCP/TPH

OVA: Oppm on spoon
Sppm in hole

SS Run 2: 2.0-4,0
1.93/2.0 recovery

Sarple from 2, 0-̂ 1 "."0
PCP/TPH

OVA; Oppm on spoon
Oppm in hole

Q . Saunders" -Sjpp]y Company^ " "' " !
GfEcoSogy and Environment, Inc. - Buffalo, New York

B-8



DRI_LI

State

Location

Drilling F'i"

Type oTDri

Driller

Geologist .

Elev.

i; 42. 30
!

\ 40-

'

i

|
\ 35-

i
a

30-

;

a.
S-..

2-

5-

6-

8-

9-

10-

11-

12-

io

— M-

^--ry;----f--^p-li-irr Kic ' "*"CB-~6~

----- -— "-"Virainia- - . "Start Date

-ChUCkatUCk ~" "nomnletior

Th GES Inc." " "" Ground"" Ele

11 """ CMF 55 ' "Total Dent

-: :--"A . Avuboha " " . "

-- - -" i Page 1 of 2

Da

vat

h o

Description

Ground 'Surface ' .
_0.0-i...O: .SAND (SM) : slack sand eno topsoil

_i. 0-3,0:. ̂iAjjO (SP): tan. medium to" fine grained

3.0-4.0: S^O/SANDY (X̂ V fSM/CLh tan. silty (2DX)
and ?OK "sandv clsv. wpt

_4.0_-7.0; .SÂ D (S.P/SM): .tan. wet, medium grained with
_ ,Jo.cally siHy sand (<20X) . slightly compact

_7.0-6.75: CLAV. (CL)..;. gray, .silty

_B. 75-13.01... SANTJ (SP): gray, medium to coarse grained

J3 .0-14.0: JLAjf (CL): dark_.P.l_uish gray

Li
th
ol
og
y

7/27/89 1
I

te " 7/27/89

ion 42.30
i

f Barina 14.0' 1
d

]
i

•

m "5 ̂  ^

1" 1 l§
S £ f ̂ S

~T̂B 32 1
I_L' r1!
• 1E 3

5 I b
I 7B ioi
W i

Remarks

HSA with split spoons 1
for sampling j.

SS Run i: 0.0-2.0 j
1.83/2.0 recovery :

Sanp3e from 0.0-2.0
prP/TPH

h
OVA: Oppm on spoon

ippm in hole
SS Run 2: 2.0-4.0

1.83/2.0 recovery
Sanple from 2.0-4.0

PCP/TPH 1
OVA: Oppm on spoon

2ppm in hole '•
SS Run 3: 4.0-6.0 - j

1.83/2.0 recovery ]
Sample from 4.0-6.0

PCP/TPH :
OVA; Opprn on spoon

Oppm in hole !
SS flun A: 6.0-8.0

1.83/2.0 recovery
OVA: Qppm on spoon

Opptn in hole
SS Run 5: 6.0-10.0

1.83/2.0 recovery
OVA: Oppm on spoon ;

Oppm in hole '.
S3 flun 6: 10.0-12.0 ;

1.83/2.0 recovery
OVA: Oppm in Hole

Onnm in tinTp

B-9

recycled pa per iivirontiiont



DRILL!NG UDG of BORING Na;\.CB-6 .--.- ".17"... 7 v: I.Page^S of £J

smtP Virainia Location Chuckat.uck \
1
; E2ev.

j

i
ii

.
t;

I Description

Li
th

ol
og

y

jj. * •» 5 = Remarks s

SS Run 7: 12.0-14.0
i. 33/2.0 recovery

OVA; Oppm on spoon
Oppm in ho 3 e n

Moved 2ft: Augered f
to obtain Sheloy I
Tube sample ;
from 13.0-15.0 f

E
i.

r

ii
,-. Ss'unGers -Supply Cornpsny^'--" -^';" ~'~~ ': - J!
t^Hcology and Environnsnt, Inc. - ^^ -.. ... . .. --—. .BuffaLo, New York

B-10

SR30I537



j DR"Î LILi.G',-.UJ"ti...D.f. --E.GKS.Gl No . : K(--"i"7 "" "" " ' Psge 'i of i
i

sntP -- ..-. .-Virainia start Date 7/26/89

; Location CIlLiCkatUCk Completion Date 7/P6/B9
n

'• Drilling Fi -m ---—•-.-. _GES Inc. Ground Elivat ion 40.80
l

Tvne of DrilT """/_ ._. ./."""CME 55 "" " TdtarneofiTi-nf Barinq 6.0'i
ji Driller ... .._ .... D Pifq'fi " : " "J "V..~

[ Eenlndjst - -~; =- -:"~ A . AVLlboha

*,
r
Elev ..I

;
0̂.80

40-

!

:

•
S

.

\

.

!

a .
S

1-
„

3-

4-

5-

_

Description

Ground Surface
_P-0-2.0: SAND (SMi: black sand ana topsail "" -
_ _ __ -,.. _. -̂ -..-̂ ,-- — ̂ --- =.. -------.
__- - - -:- _ ......̂  ______ . ____ - —— —————— - - ———— -- - -

_£. 0-5. 0:~,£MD (SW): gra"y-o range", medium grained
_ ^ .... -^ _ . . . . _ . _
„ . _ _........ .._. . . . . . .
„ . . = . . . - -

_ -.- . - . . -.= --— - - - -----
_ . .,.- . ----- .

m
D

-J

*& P

3 £ S
11
m0

1 • i

1 ~m
2 8 2
I £H rd
M 2

1
?

Remarks

HSA with split spoons
for samp 3 ing

SS Hun. l: 0.0-2.0
1.83/2.0 recovery

Samcie from 0.0-2.0 j
PCP/TPH ;

OVA: Oonm on spoon |
40-50ppm in hole

SS Run 2: 2.0-4.0
1.5/2.0 recovery

Senple from £.0-4.0 *
PCP/TPH i

OVA: Oppm on spoon
4-6ppm an hale j

SS Run 3: 4.0-6-0 f
1.5/2.0 recovery

Sanp]e from 4.0-6.0
PCP/TPH i

OVA: 3-4ppm on sooorr
lOppm in hole

1

!

1
i

i

,
- ' ' y . . P• ..._..__.__̂ . .̂ -̂ -.iraijh"ders"! Sup'pT/ .Cb"mpany •"• . .. !

LjEcolpgy^lridrEn.vriFaniTient Inc. """ ' ' Buffalo, New York

B-ll

recycled paper



LOG.of BORING" NoT KF-? ."- - -:l_r- •- .Page i of B[

State

, Location

Drilling Fit

Type of Dri.
' Driller

' Geologist

(
1 E3ev ,
f
37.G-3

35-

30-

25-

5

—— j.

3-

4-

5-

7-

8-

9-

10-

11-

12-

13-

— H_

Virainia "-- start Date

ChUCk a tUCk Comoletior

-o GFS Inc. ' "" Ground Elt
- — ---

H :::. CMF SS ' Total Dent

n Dngh

A . Avuboha

i Da

V3t

h.q

9/?0/89

te " 9/26/89

ion ;"":::T "37.64

f Rnrino ?6 . 0 '

Description

Ground Surface
J). 0-1.0; S*NO (SM): clack sand and topsail

_1. 0-2.0: SANO (SP): wnite. neflium to fine grajnea.
v»t

.2.0-S.Q: SAM71 and CLiY£Y SANO BP/SC1 : "BrowiisTT
_ Sfay. compact sanfl and clayey sand !<20X)

_E.O-S.5i .gANO {SWJ: tan. coarse grained

- . -

_9,S-10.3: SANO (SP) : tan and gray, fine grained.
L Jocslly silty (BIO*) and clayey (8 10*1 f

_JQ. 3-13.0: -SANO tSW) : brownish white, medium
_ grainec. wet

13.O-13.̂ : *»m* *•; ahfvp witn ru«:tv *ron-r^ch Rtnin^n^
13.5-14.0: n AY fdl- ^wcn^sh or»v. Rt-iff

Li
th

ol
og

y

i:••/,
//<

"S R > =fi- € S =
3° & mS

1

1 I "8 "1
1 9

11
Pf 4

Remarks

HS* with split spoons
for sampling

SS Run l: 0.0-3,0
1,83/2.0 recovery s

Safip3e from 0.0-2.0 i
PCP/TPH

OVA: Qppm on spoon " \
Oppm in ho]e

SS Run 2: 2.0-4.0 .1
1.83/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on spSon
Oppm in hole

SS Hun 3: 4.0-6.0
1.83/2.0 recovery

Sanp]e from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Oppm in ho]e j

SS Run 4: 6.0-B.O
1,83/2.0 recovery [

OVA: Oppra on spoon j
Oppm in no]e j

SS Hun 5: 6.0-10.0
1.83/2,0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 5: 10.0-12,0
1.83/2.0 recovery

OVA: Qppm on spoon
famm in hols

~ Saunders: ..Sjpoly Company"^
G?Eco3ogy and Environment, Inc. ;"~" " ; "-^ Buffalo, New York

B-12

SR30I539



1. - . . „ „ . - , . _ --.. „ - . -- - - - - - - - -

[ J.Hil_n\'b-. LC"o,..uJ. Bt,:R-.lrlj3-. No,,.. Kr~2--- .-T :-.- - - Page "2 of 2

i state " Virainia"" . ̂ location ' ' Dhurkatuck

• Elev. '
t

1

\
It

'!
!
J!i
i
i1
\

1
:
'

,

1

a

, _
C?£co]ogy

Description .

C'-s i i r. H ^ P" c: O1.- -j f-rr'f f •,/•"" f"1 .

and Envi?6ffdent", trie. . ' ̂ 1 "." """"" I

eno
|s. |
in Jg ta

* £

s| Remarks

SS Run 7: 12.0-14.0 . |
1.83/2.0 recovery „

OVA: Oppm on spoon
Oppm in noje j

5

|

!
i
t;n
1
1

1

!i
ii
!jiiii
i

inpany '
""-:" ' " Buffalo, New York

B-13

AfiSDi §1*0recycled paper , wolog) arid environment



ORING NG_ KF-3 - :"™r^-i page;i of i
I -n- —.. 4 '

' state :-... Virginia____^T_start Date ..... 7/P6/B9
t - •'-- - •: '" r. f

i Location ChUCkatUCk_______.Completion Date _7/g6/89____"j

J Drilling Farm GES Inc._____l^Grouhd Elevation ____38 ."30 ^ j
t -'b

': Type of Drill _______CMF 55 ____^Total Depth of Boring" 8.0'______ 1

^Driller " _______PI Pngh________ ._._ / _ _ _ _ _ f
t

\

t

1

; 33.30

-
1

1
* •3̂ -

t

?

t

f

1
,

.

'
i

*

;
.

1st

i
i-
2-

3-

5-

6-

7-

—— 8-

A Avuboha

Description

Ground Surface
0 O-O.̂ . 5^NO (̂): sand nnrl nlnrk tnn^nll
J>. 5-4.1: ̂Ald (SP/SC): bro»m and orange with locally
_ clayey ̂arid ElOVl

..4.1-8.0: -SAM] (SM): grayish hffiite. mediura grained
_ vitn layers of silty ClCWt. clayey (10X) sard

- - —--- -- -- -- -— - -—

i
E
t

1

^

hni
!
f
.

^

jj

1

fl

8 I

i

2

o

,

i
»

1

-

-

Jf
IT u

,

3

5
2

I

5
5
5
7
3

3

Remarks "

HSA wittt split spoons
for sampling

SS Run l: 0.0-2.0
1.83/2.0 recpvery

Sample from 0.0-2,0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 2: £,0-4.0
1.83/2.0 recovery

Sanple from £.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oqpm in ho3e

SS Hun 3: 4.0-5.0
1.83/2.0 recovery

SarpDe from 4.0-6.0
PCP/TPH

OVA: Oppm on spopn
Oppm in hole

SS Run 4: 6.0-8,0 i
1.83/2.0 recovery j

OVA: Oppm on spoon !
Oppm in hole 1

!

Saunde^s Supp"] y Co.rnpan y~~ "
and Environment. I n c . - ~ • -y " . Buffalo, New York

B-14



| DRIlLIIitiLlĴ  Page 1 of i

State __... _. -^-Virginia -:^" "Start Date"' 7/26/89
:
I Location . ....ChUCkat LJCk Comnletinn Date 7/26/B9
ij
Drillinq Firm "'' " 'GES1- Inc ." "" " Grbund Elevation 40.10

Type nf Drill •"."••"•" """ TMF SFl " --Tntal Denr.h of Borino 10.0'

Driller . n Piinfn

EenlDoist . A . AVLlhnha - - - - -

Elev.

40.10
! 4UI
jii
rl

|

"35-

!

•

:

&
D

i-
_,
_

4-

5-

6-

7-

-

9-

— te-

tfEcology

Description

. Ground Surface
J3.0-0.6: _gAfjD .(SM): dark gray __sand with topsoil
-0.6-5.D: JAND (SP).: gray, medium to fine grained
_ ............ .-_. . - - - - -. --— • --- •

_£.0-3".0: gAND (SP).: tan ana orange, medium to fine
(jr? inert

_3, 0-10.0: SAND .CSP): grayish white, medium to fine
_ ..grained. Drown and wet at the bottom
__ - - - --.-.- . . _._ ... __ -- ——— ; —— - - —— - —— —— -

__ ._= - - - -,..-=,.= -.,,̂ .———— =.,,= =̂ -̂ "̂ ————————— = ------- --- -

__ .._..._-_-.-——_...- ___. _. . —— - - - - - - - -

____. ..__..._.__.

__- ---^, -.---. -^ -..-:.....——__ ..- - - - - - - - - .-- -- - —— -- -

__ . . - . ^=-_. -....• - ==-.-—— - ————— -- -- ———— .-

_ _ - _ _ . . . . . - . - . - - -

.. ...._-..._.-= ^~ .- ..-- -- - - - - - - -————- -

__ .. ...,._.̂ _- -,= .- - • ... ———— -—— - -

N.

a
|
_i

1 • \

-., .-,-. ,-ScruntJers:. Sup p.]/: Com
and .Environment, Inc. " • "• • - " ~ - ~ •..

QJ t!

1° 111S g w m"

5
5
5
2
3
^
4
5
3
A
5
5
4
A
5
2
5
A
S
^

Remarks

HSA with split spoons
for sampling

SS Run 1: 0.0-2.0
1.83/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm on spnon
Oppm in hole j.

SS Run 2: 2.0-4.0
1.83/2.0 recovery

Sanple from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Opom in hole

SS Run 3: 4.0-6--0 .
1.S3/2.0 recovery j

Sample from 4.0-6.0
PCP/TPH

OVA: Qppm on spoon
Oppm in hale

SS Run A: 6.0-S.O
1.83/2.0 recpvery

OVA: Oppm on spoon
Oppm in ho3e

SS Run 5: 8.0-10.0
1.53/2.0 recovery

OVA: Oppm pn spoon
Oppm in hoJe

Dany
Buffalo, New York f

B-15

recycled paper " . _ - - — - J! £3 O A * r» rooltip* and rnvircmnirni



DRILLING. LOG of BORING .No..;" KF-5 '. -•" I ." . PageYofd
State

Location

DrUHng Fii

Tyos of Dri

Driller

j Geologist

r.
f 35. -40
t 35-
*

I

1
4

i•
30-

K
.

S
!
V

i

25-

k

!
f
f ^

i

2-

3-

4-

5-

6-

7-

8-

— a-j

— «-

11-
12-

14-

15-

Vlrainia " " start Date

ChUCk a tUCk Comnletior

^n GES Tnc . - ~~ Ground Ele

11 CMF 55 TnFal'Dent

n Pnnh

Ds

vat

h o

7/15/89 |

te 7/15/B9

ion " "" 35.40

f Rnring 18.0'

A . Avuhoha ~

Description

Ground Surface
J). 0-1.0; gAf-O (SP): Drown, local]y alack, mecjun to

_1. 0-9.0: _5ANO (̂ J: brown ana whits, neflium to fine
_ grfiineti

_ _ _ _ . . .

fl.O-lD,ft CLAYEY SlLTY SAND fSM-SC) : brDwndsh arav.
?O* f lav. POi «-il*

_JO. 0-13.0: -5AM3 (SW): Drown, coarse grained, very
_ coarse grained at Dottom. trace of black organics

13.Q-13L5: SAM3 {..M) : brown, rusty, iron-rjcn.
L coarse grained /

_J3- 5-17.5; CLAYEY SILT (ML): gray. 20* clay. 2QX
_ sanay clay

Ll
th
ol
ag
y

'•:/

| * 1 |I

!

' 1 "

i "

•l!• ?i

Remarks

HSA witn split spoons
for sampling

SS Run 1: 0.0-2,0 -
1.83/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oapm in hole

SS flun 2: 2.0-4.0
1.83/2.0 recovery

Sanple from 2.0-4.0
PCP/TPH

OVA: Qpp'm on spoon
Oppm in hole

SS Run 3: 4.0-fiJl
1.B3/2.0 recoVery

Sanple ^rom 4.0-6,0 "

OVA; Oppm on spoon
Oppm in hole

SS Sun 4: 6.0-6,0
1.53/2.0 recovery

OVA: QDpn on spoon
Oppm in hole

SS Run 5: S.Q-10YO
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in ho3e

SS Run 6: 10.0-12.0
1.63/2.0 recovery

OVA: Oppm on spoon
Oinm in holr>

:~ Saunaers. -Supply "Comp'ciiyT:1".' :
^Eco3ogy and Enyjronment. Inc. """ " Buffalo, New York

B-16



: QHl.Ll̂ rĈ .Sf̂ B̂ RINe NO .--"KF-^r' ^ ' Page 2 of 2

' state Viraini a "Location Dhurkatuck
JE.ev.

1

i -
'

1

!
i
]

c "
n.
o

17 —

Description

_._ .... _______.__._— ._.

17..5-16.Q: 5IUTV SANG (SMJ : gray with wnite shell
\ fragments /

Li
th

ol
og

y

"I sS?' fi
& % £

D £

SS

9 1 ^
• 4
I 4

B

ll1
Remarks j

SS nun 7: 12. 0-14.0
1.83/2.0 recovery

OVA: Oppm pn spoon
Oppm in noJe

SS Run 8:. 14.0-16.0
I. 83/2.0 recovery j

OVA: Oppm on spoon |
Oppm in hole

SS Run 9: 1B.O-1S.O j
1.83 recovery i

OVA: Oppm on spoon
Oppm In hole j

:

'

'

;
i

'

.-„_ __.-.- .=-- 3dU.nder.s-:_Supd"]"y- Company . j
FrEcoloov "•ancT'Envirbnmfint'^'tnc"" " ".^ "'" "" -- - Buffalo, New York'

B-17

recycled paper " ^ >. -. #'('*_*>a\ *j<] onvirtninwni



DRILLING- LOG of BORING No.." PA-1 ' " ,; _ Page"* of i"

State

Location

Drilling Fir

Type of Dri

Drslier

Geologist

W
43,20

40-

_
'

35-

~
;

1

I

1

n

t

1

i-

2-

3-

4-

5-

5-

7-

—— B-

Virainia start Date

ChUCk 3 tUCk nnmnletior

'm GES Inc. Sround Ele

1 DMF ilPi " "-" Total nent

n Pugh

A. Avubohs

Description

Ground Surface
0.0-0.5- RTUVn fRWl- nourf ^r»vc]
J).5-5.5: SANn (SP): tan, medium to fine grained
.darker from 0.5-0.75 ft

_5. 5-8.0: SAND (SWJ: light gray to white, medium
_ grained

_____ _

C' ~ i i n H d "-* c ^ •- T *~! n I \ ' ^ '6^j O U -• ! u C ? -3 .J- J «J p - > >-• '
Ecology and Eny.lronn.ent. Inc.

i Date

vation

n of Borin

Li
th

ol
og

w

*£?

1* I

7/18/89"

7/18/89

42.20

r " - s.'o1

|l

• ̂n ie
M 16

2 • 4

1
^ I
1

, |
1 B

1 ̂^̂  1?

Remarks

HSA with split spoons
for sampling

SS Run l: 0.0-2.0
1.5/2.0 recovery

Sanple from 0.0-2.0
PCP/TPH

OVA; Oppm pn spoon
Opom in hole

SS Run £: £.0-4.0
1.67/2.0 recovery

Sa«ple from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in ho]e i

SS Run 3: 4.0-0,0.
1.75/2.0 recovery

Sanple from 4.0-6,0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

S3 Bun 4: 6.0-B.O
1.83/2.0 recovery

OVAL Oppm on spoon
Oppm in hoJe

1

1

I
i

:mpany " " |
Buffalo, New York

B-18



DRlLLl.N(rL(iff"j}f̂  . ": Page 1 of 2

State... .
i
• Location
1

S
Drilling Fl

! Type of Or a

DnilleP

Geologist

' E3ev...

43.82

;

•
1 40-

35-

30-

£
CL

S

1-

1

3-

4-

5-

6-

-i

8-

9-

— t-fi-i w

11-

12-

—— tq.•*-V

14-

» t

. ..,..-". --Virginia" • Start" Date

ChUCk 3 tUCk Comnletior

vnT ' " "GES. '"TnC. : """"" " Iround ElE

11 "_"•:.:..."...".-":'- CMrT;Fi5 Jntal Dent

:̂"̂ =7_- -- -- "Ti "PngK" " "" ".._'_".'.

._.:._:_: . ""A . Avuboha ; "~; :. ".:

Descriptian.

Ground Surface ."
0.0-0.5: EPAVtL (GWl : POB.I or-flvwl" '
J).5.-£,Oi .gANp fSPl: black.' medium to fine grained

_2. 0-7.0: JAND {SW}: tan. . medium grained

_5. 6-7,0; ssme as above but wet

J7-0-9.5: -SARD (SWJ: white to .light grey, wet. medium
_ grained

O.F-.ft.Dr~"5ANfl .SW1V "rii..tV nranne. mpdium arainRd
_JO, 0-33.0: £LA.Y (CU: grayisn black, locBUy marshy

_J3.0-15.Q:.JSAN0 (Sw) : greenish, meojum grained

_J.5.0rl.6.G: g-AY (CL].: ..greenish with similar texture
to talsrk rlflv in B-1

Da

vat

n o

Ll
th

ol
og

y

'fli-

\
V.

7/18/89

te " 7/19/89

ion"" 43.82

f Bfinino IB. 0*

I

" e " -u
I" H|
S£ & ffl<S

1

1 If H

1:'P'ii
G B 10

1
1

Remarks

HSA with split spoons
far sampling

SS Run 1: 0.0-2.0 .
1.33/2.0 recovery

Sanp3e from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
3ppm in hole

SS Run 2: 2.0-4.0
1.83/2.0 recovery

Sanple from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

S3 Run 3: 4.0-6.0
1.83/2.0 recovery 1

SBuple from 4.0-6.0 j
PCP/TPH

OVA: Qppm on spoon I,
Oppm in hc]e j

SS Run 4: 6.0-8.0 j
1.63/2.0 recovery

OVA: Oppm pn spoon
Oppm in noJe

SS Run 5: S. 0-10.0. j
1.83/2.0 recovery j

OVA: Oppm on spoon
Ippm in ho]e

Auger: JO. 0-12.0
OVA: ippm in hole
SS Run 6: 12.0-14.0.

l.SVP.n recovery '

]y CornpsnV
aricTEnviroriineritV'Ihc.''5̂ ''''''.; "'"" "~ '" •""•'• Buffalo. New York j

B-19

recycled paper " "" . _ . . . . _ ....._. _ - . _ . . . . _ _._..._. _- ~~~- --,- r*-<f>l.)£ and envtntnmcnt



DRILLING LOG of BORING No_." PA-?:,.:;;. '^~ .; -Page's of E[
state Virainia - - incut i nn " " Cn~ u ~ck a t"u c k 1

; E3ev.
f
•>

\
!

!

i
l

S Description

LH
 ho

 lo
gy » "g -

I1 I
s £ &

11si ij Remarks 1

OVA: Qppm on spoon
Ippm in hole

SS Run 7: 14.0-16.0
j. 83/2.0 recovery

OVA: Oppm on spoen
2ppm in hole

Moved 2ft: Augerea
frpm 0.0-15.0 to
to obtain Snelby
Tube Sample
from 15.0-17.0

j
P

i

Q Saunders'.'JSpplv" Compart^:^: 1 :: "! " ; "
^Ecology and Environment, Inc. v- -. • -~ Buffalo, New York

B-20



D=JLnNffTOt;r^ ~ "' - Page 1 of 1
1j State ..
!
Location

Drimng-Fi

Type of Dri

Driller

Geologjst

I ————————

Elev."
'
1 44.30
• -

-

.
40-

•

I

—— 1-

-<n

3-

—— 4-

5-

—— 6-

._ ..- .Virqini'a " . ~ Start Date .

...... __.... ChUCkatUCk Camnletior

^n ' GFS Inc. "" Ground Eli

1 CME 55 " " Tntal Deni

--.: .__:.._:fn Punh

'A . Avtlbbha "" " - :". "~ " " :""

Oescriptian

Ground Surface
0.(l-n.5. RDAVFL (BW1 : roaa prni/p'l
J) ,.5-0-9: -̂ ifi!0"(SWj:"dlaci., medium grained ~ ,-

0.5-P.O: RfifJO <SPl! tnn mf.rt.iii.1 t.n "finE prflined
_£.0-4.0:.̂ ANp {SW): light gray to white, medium
___- graineo. wet at dottorn

_4. 0-6-0: .SAND (SW): tan. medium grained, wet

. ...._._...__ ..,_-.._._—.-— - -=-- -- —

- -

Date

vatlon

h of Borin

Ll
th
ol
og
y

—~ ̂f«•

:":•

01 ? ™1 t
OT ̂  W

7/18/B9

7/18/89

44.30

6.0'

Si
taS

"̂TT—— B B
ff 10

2 1 4

In 4
3 B j

&
5
B

Remarks

HSA with split spoons
for sampling

SS Run i: 0.0-2-0
1.75/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm in hole
SS Run 2: 2.0-4.0

1.67/2.0 recovery
Sample from 2.0-4.0

PCP/TPH
OVA: Oppm In hole
SS Run 3: 4.0-6.0

1.5/2.0 recovery
Sanple from 4. 0-6.0

PCP/TPH
OVA: Oppm in hole

i
•

:

f
1

Saun.d"ers""Sup"p3v"' Company " '^ =•-_. j ^- > ^ /
iric, "''~~'.' ~'"̂ ' "— " ' Buffalo. New York

B-21

recycled paper"" » *^ *> fi«'ii>i__S>lyt'fl-ff'm"'r<)nmt*nt



DRILLING LOG of BORING No, ST-1 ... . Page i of J
a

State

Location

Drilling Fii

Tyoe of Dri

Drilller

Geologist

Elev.

45.25
45-

40-

1

—— 4-

2-

3-

4-

5-

— s-

ViPQinia - Start Date

__ ChUCkatUCk Comoletior

-a GES Inc. " "Ground ElE

n CMF 55 Total Dent

.... n Pugh

— -•A . Avuhoha

Description

Ground Surface
O.O-O.S: emVF! ffiWl- rnntl 9r«v(*l
O.^-1 . 0: S4f.n f5tfi: rtark qrav. mprJium gralnprt
_J.0̂ .5: $f<%Q CSP}: yellow to tan. medium to fined
_ grained

.2.5-5.0: .SANO (SP): light gray to white fine grained
_ sans with trace tan, medium grained san.a

- - -= - - ...

Date

vat Ton

h of Borin

Ll
th
ol
og
y

*•

BJ •? -
— = 0

* f
ffi £ &

7/21/8S |

7/22/89" --

45 . 26

3 6.0'

Mm3
1 B Q

—— 1-^• 12B ?
? • S

1
B 5

3 • £

'l
2
?

-

Remarks

HSA with split spoons
for sampling

SS Run i: 0.0-2.0 .
1,83/2.0 recovery

Sample from 0.0-2-.0
PCP/TPH

OVA: Qppm on spoon
Oppm in hole

SS Bun 2: .2.0-4.0
1.33/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 3: 4.0-5.0
1.0/2.0 recovery

Sanple from 4.0-6,0
PCP/TPH

OVA; Oppm on spoon
Opom in ho.e

~ . _ - -.Saunders Supply Company
tocology and Environment. Inc. '^ . " "___ ."7_i^_ .i_uffa1.0. NeJ" York

•

B-22



I DRILLING-LOG. D £T5 Q.R I N G. NcT. Sf-2.--. .-. Page i of i
i
! State . . _:_-__..- Viroinra" start Date
1,'i Location .
b
1;

| Drilling "Fi
|
t Type of Dr"}
E

i Driller - .
|
1 Geologist"
?•
1'
.
} E3ev.
I
't 45.90
•.

\ <5-
\
l

i 40=

*j
Q.
S

- J.

2-

3-

—— 4-

5-

6

..._.-:._- -..-ChUCkatUCk Camnletior
_ _ .... ___,::._ - - - - - - - - - - - - - - - - - - - - -

Date

-'m " "" " """GES .ITiC". " -Ground Elevation

__... -. ,. . £Mj_ p. p. - TQtai o^

..̂~. -.:. - n Pngh ' . ."";:
-— •-----.- :^A~~Avuboha . "" ._/

Description

Ground Surface "
0.0-D.«i- fiPAVFl ' .RWl : nnnrt pnavpl
_D.5-3L,6: -SAND (SP);... tan with trace of darker areas.
_.. .medium to fjne. grained

_ . . . . . . . .

. _ , - - - - - - - - -

^ fi-2j.n- =iANn (SPI- hrown ....
_4. 0-6.0: -SAj{Q. (Sw): white, gray, clear, medium
_ grained
jtet from 4-5 ft. - = --'—----- -— .- - - - - - - - -

"h of Borin

Li
th
ol
og
y

••î«•

« ? -
^i |
a^ ss

\

7/P4/B9

7/24789

45.90

^ 6,,0'

11
mg

t • 7

11 1
I 5
• 4B e3 8 2

I
ff 5

Remarks

HSA with split spoons
for sampling

SS Run 1: 0.0-2.0
1.83/2.0 recovery

Sanple from 0.0-2.0
PCP/TPH j

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2.0-4.0 - - -
1.B3/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 3: 4,0-6.0
i. 93/2.0 recovery

Sanp3e from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

i

JQ - -r- - ----- &auntJers:;Su.pp ]y Company _ .. .„ ,
C3Ecology="ahd Invir'onrnehtr inc~ - •'"* ' ~ - '- Buffalo, New York

B-23

recycled paper - - -— ——— - - - -



DPI ILL ING LOG. af BQRIN'J No r"ST-3 .'""" ""::..£..; :. Page r.flf i
State Virginia ""Start Date " 7/21/89

Location ChUCkatUCk Camnletion Date _. 7/21 /B9

Drilling Firm GES Inc;r Ground Elevation 44.80

Tyne nf Drill CME Sfj Tni-jif Henth of Borino"1 ~ " ~ fi.O"

DMller H PllOh '

fiwrtnglst A . AvuhQhS

I
E3ev.

I 44,80
F

1

i
4

40-

1

î
ji

i

,
t

i

i-
2-

3-

4-

5-

r;
w

Description

Ground Surface
ft IW).!.' f-Biyri fRtfl : rnnrt gp»v*>l
.D.5-S.O: ̂ Ajin JSPJ: gray, medium to fine grained
_

_ .
_ _ _ . . . . .

—
_ - ._^_ . —

*•

i
?̂
U i— u —

11

i • n
1 1G
• 15
H 12

^ 1
• B
H 2

q B ^n «ii

Remarks

HSA with split spoons
for sampling

SS Run 1: 0.0-2.0
1.83/2.0 recovery j

Sanple from 0.0-2.0 f
PCP/TPH

OVA: Oppm on spoon
Qppm in hole

SS dun 2; 3.0-4.0
1.83/2,0 recovery

Sai-ple from 2.0-4.0
PCP/TPH

OVA; Opprn on spoon
Opom in hole

SS Run 3: 4.0-6-0
0,63/2, 0 recovery

Sanple from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Opom in hole ]

Q Saunders SuppLy Company^— J- •- -_
:C5tCD2ogy and Environment, Inc. - . ... Buffalo, New York

B-24



DRILLING LOG of -BORING No. .WP-'l

State

Page 1 of 1

... . " ." ."'.y.iroirna start Date

Location

Drilling Fi

Type of Dri

Driller

Geologist"

Elev.

42.90

40=

@Eco,

Q.

S

J —

2-

-i

—— 4-

5-

—— 6-

-ChllCkatUCk """ Cnmnletior

•*m" •""" """GES-InC-. " . " '̂ GrnDnd Elf

11 _ ... -^T-~CMF H5 " " Tnt-al Den

n Pngh

- - -- ""•" A. Avuhohs - -

Description

.....Ground Surface " :" "
Lp.O-0.3: JUPgplLi black sand and topsoU r

_0.3-3.Q;:;_SAHD {SP} : dark gray, 'ffie'diuffl to fine
_ .grained

__=LD-4.0:-\SAND (SM/SCl: "bljscfe. fiKe grnined sand with
clavpv «anH f?OXl nilv

_4.0-S.Q: _SAND ,(SWJ:.lgravisn white, medium groined

i.Pate

vBtion

h of Borin

Ll
tn
ol
og
y

A i

k

- -- - - - - — Saun.ders "Supply Cor
•• •• . ...._..., ̂ .

_ogy_ McL Environment, Inc. _ .._ " . . . . -
K

al 73&- £
&& &

7/24/69

7/P4/B9

42.90

a 6.0'

IsS5
•1

1 ^v u
• £I

2 B 2

1

Tj-T

Remarks

HSA witn split spoons
for sampling

SS Hun 1: 0.0-2.0
1.83/2.0 recovery

Sanple from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Qp0m in hoJe

SS Run 2: £.0-4.0
1. 53/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Qppm on spoon
Oppm in ho-ie

SS Run 3: 4.0-6.0 .
1.63/2.0 recovery

Sample from 4.0-6,0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

3 any
; . . Buffalo", New York

B-25

recycled paper



DRILLING LOG of BORING No. WP-2 . /" — ." : Page's of i|
State

Location

Drilling Fi.

Tyoe of Drs

Driller

Geologist

E3ev .

37.00

1C35-

30=

i
i-
2-

4-

5-

6-

7-

VjPQinla Start Date

ChLJCkafcUCk Cornnletior

'n GFS Inc. Ground Ele

13 CMF 55 " Total Dent

R Pugh

A . Avubnha

Date

vation

h'of Borin

Description — -

Ground Surface
JJ.0-l.S5i JSAHD (SM3: diack sand and topsoiD

1.25-2.0: .SAÎ /SRAVgp EP/GPl : very noflrse cjrainRO
_ sand with lerge quartz pebQles (20X)

.£.3-5.8: JA.S .SP}: dark gray, medium to fine
_ grained

——

.S-B-fi.S: SftP̂ /Ŝ IAVE1- (SP/fiPl: very coarse qrnined
sand with quartz pebbles E20X] ,-

6 g-S 0- S>WD {»]« cnarse to v»rv coiir«(* ornin^fl

LH
ho

lo
gy

<-

*..

I1 |
tn £ K>

— L— ,

..._. .. 7/26/B9 j

7/26/89

37.00"

3 - ~ 8.0'

- -

II03

i m 5
• 6

.B!
~F3 B 2

I
1

r

Remarks

HSA with split scoons
for sampling

SS Sun i: 0.0-2..0
1.93/2.0 recovery

Ssnp]e from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run £ 2.0-4.0
1.83/2.0 recbvery

Sanpile from 2.0-4.0
PCP/TPH

OVA: Oppm DP spoon
Opom in hoJe

SS Run 3: 4,0-5..{L
1.83/2.0 recovery

Sample from 4.0-6.0
PCP/TPH

OVA: Gpom on spoon
Oppm in hole

SS Run 4; 6.0-8.0-
1.53/2.0 recovery

OVA: Oppm on spoon
Oppm in ho IE

^ Saunders Supply Co rn pa n y ~^ '
2r£co3b"gy and Environment, Inc. - " • • Buffalo, New York

v

B-26



DRILLING LOG Jaf "BORrNG "NoV WP~-4 /"""" " Page i of a
State .

Location

Drilling Fi

Type of Dri

Driller

Geologist

E]ev._

40.20
40-

35-

f
AJ
Q.
3

2-

3-

—— 4-

.5-

—— 6-

= ,, :-_-^..-=-ViPa:inia " . Start Date

ChUCk a tUCk Comnletior

d̂i'""" " " "GES Inc. Ground Ele

f" ...:.. . ~-"-:"-"-"CMF 55 '• Total Dent

._._...._._... . . n Pugh

^A . Avuboha . . ... _ ...

Description

.Ground Surface
-0.0-1.0: .TOP.SOIL: alack', topsoil, sand and gravel

_j. 0-4.0: .SAND . (SP1 : black, raedium to fine grained
__ . _ _ . _ .-. . -.:

__.,,,- - = . - - - -

Â. 0-6.0: -SAfjp ..SW): grayish white, coarse grained

_5. 0-6.0; same as above but wet

l Da

vat

h o

Li
th

ol
og

y

VKX

7/26/89 ~ ~"

te 7/25/89

ion " 40.20

f Bcrino fi. 0 '

I1 1 11&% $ ms
1
(J_

4

"

«

£

3

Remarks

HSA with split spoons
for sampling

SS P,un i: 0.0-2-0
1.83/2.0 recpvery

Sanp3e from fl. 0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppin in hole

SS Run £: 2.0-4.0
1.83/2.0 recovery

Sampje from 2.0-4.0
PCP/TPH

OVA: Oppm on spopn
Oppm in ho]s

SS Run 3: 4.0-6.0
1.83/2.0 recpvery

Sample from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

^ -- -— -- --Sounders. Supply Company
GFEcoilogy and" Environment, Inc. ' " Buffalo, New York

B-27

recyc,ed paper



DRILLING LOG of BORING No. WP-5

State

Location

Drilling Fir

Type of Dri

Driller

Geologist

E3ev,

2̂.2B

40-

t
3

1-

2-

—— 3-

4-

5-

— - . ::Page 1 of l[

Vlrqinia -- Start Date

ChUCk 3 tUCk nnmnletinr

-m GES Tnc. " Ground" El£

1 CMF 55 Tntal Dent

0 Puqh
-J

A . AvuhnhR

Description

Ground Surface
_0.0-0.5. TOPSOIL; fine to very fine sanG with roots
S. and vegetation (fill) /

J>. 5-3.0; ̂At-0 (Ĵ /SH): dark brown, fine to very Mne
_ grained (fill)

J3.0-3.7; $f.ffl (SP): grayisn Dlsck. wet, fine groined
_ sand with bl_ack fill
.3.7-5,4: SA^g- (SW): brownish, fine grained with
_ trace of black fii:

3.-a-6.0;.JE_̂ £_, (6M): black fill and gravel with
\ SOB* sand, oily /

Date

vation

M of Borin

Li
th

ol
og

y

X"X

^

f * |

5/21/90 f

5/21/90

- 42.25

6.0'

|1

q

i
I
n

Remarks

HSA with split spoons
for sampling

SS Run l; 0.0-3,0
1.58/2.0 recovery

Satiple from 0.0-2.0
PCP/TPH

OVA: off scale on spoon
off scalE in hole

SS Run 2: 2.0-4.0 . j
1.67/2.0 recovery 1

Sample from 2.0-4.0
PCP/TPH

OVA: -4ppm on spoon
pff scale Tn hole

SS Run 3: 4.0-EUO.
1.0/2.0 recovery

Sanp3e from 4.0-B.O
PCP/TPH

OVA: 20ppm on spoon
off scale in hole

££ Saunders Supply Company
3?Eco3ogy and Environment, Inc. "" " Buffalo, Hew York

t

B-28



DRILLING LOG: of .'BORING No. WP-6 - - "' " Page i of i
State. ""-:.'..

Location

Drilling Fi

Type o'f" t5FT

Dr a 1 ler ̂

Geologist

E]ev.

42,60

40-

c*Ja.
3

1-
—— 2-

3-

4-

5-

—— 6-

.. \. :-"- .,„ "Virginia Start Date

.. . ChUCkStUCk CnmnlPtinr

-m ' '"" '....GES Inc. " Grounfl Ele

IT- -" ~:;~ " CMF 55 Total Dent

~ • " "ii". j" n" "Pnqh " • ~: . "";:.:

-A. Avubohn

DescriDtion.. ..

Ground. SurfLa.ce _... . ..__.._._. ... ... —. . . . . . . . . . . . . . . . _ . . ..
_p.O-Q..25c .TQgSOIu aark gray, fine groined with r
\ .roots throughout and black fill /

J). 25-1. 92: _SANp" (SP/SCiT'brown-brangE.' medium to ,-
L fine grained, trace "of thin clayey layers /

_J.S2-3̂ 0: SAND CSP): black, 'medium to fane grained
J3..0-rS..O:--5ABD (SP): grayish brown, mediur. to fine
_grajned, trace of roots.. Pecomes clear tu whjte at
_ bottom. _
_3.DrB.O; same as above but wet

Date

vation

h of Bonir

Ll
th

ol
og

y

A .

\

5 = 1I™ i
S £ 3

J.

2

3

5/21/90

5/21/90

42.60

K. 6.0'

1 si
i ZS Remarks

HSA with split spoons
for sampling

SS Run l: 0.0-2-0 - -
2.0/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm on spopn
20-30ppm in hole

SS Run a 2.0-4.0
2 . 0/2 . 0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on spopn
Oppm in hole

SS Run 3: 4.0-6.0
1.5/2.0 recovery

Sample from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

^. - - --- - •- Saunders.. Supply Company
tocology; and\.EnvironFent, "Inc. " "^ =-.-•--•- ~-v. -• Buffalo, New York

B-29

recycled paper



DRILLING LOG of BORING No ... WP-7

State

Location

Dri31ing F.I

Type of OT3

Dr.i2.ler

Geologist

Elev.

-32,3-3

40-

t

i-

2-

4-

5-

Page 1 of 3

Virainia start Date

ChUCk 8 tUCk Comnletinr

"B GES Inc. ~ "Ground El?

1 ... -CMF FiFi "Total neni

n Dnrjh

A . Avuhnha

Descriptian

Ground Surface
.5.0-0.33: -SiNO [SH) : sand with 20X topsoil. r
L vegetation and rootlets throughout /

J). 33-6,0: ̂ AND (SH/SC) : Drown to tranBlucent white.
_ Medium to fine. grained with some clayey sand,
_ presence of Dlack organics may indicate fill
_ material
3-5-4; saae as above but wet

-5-0; 0-AYgV SAMP LAVEH

i Date

.vatlon

n of Borin

ato
c

1 ;l

1
1

m "5 "
1-1 n D

5/21/90

. .5/21/90-

•= •• "42.34

3'""" " 670'

o §
m Q

'|i!l\ 5

Rernarks

HS* with split spocns
for sampling

SS Run i: 0.0-a.O
1.67/2.0 recpvery

Sanple from 0.0-2.0
PCP/TPH

Ov*: Qppm pn spoon
>200ppm in hole

SS Run 2: 2.0-4.0
1,67/2.0 recpvery

Sanple from 2.0-4.0
PCP/TPH

OVA:. BOppm on spoon
lOOppre in hole

SS Run 3: 4.D-6.0-: .. ...
1.67/2.0 recpvery

Sanp3e from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Opom in hole

^ Saunders Supply Company"
3^co3ogy and Environment, Inc. . . . - ... ___. Buffalo, New York

B-30

ftR30!557



DRILLINGXOG'tfT'BOfflNe "W/'W-T̂ .." Page i of i

State

Location

Drilling Fa

Type of Dri

Driller

Geologist .

Elev.

41.30

A0~

CL

3

2-

3-

—— 4-

.: .:.._..::.." Virginia : '" "start Date"
_ _ChUCkatUCk Comnletior

-m' :~GESTnC"". Ground Fie

1 • " • • • "-".-.-" -:CMF 55 ' '"'Total Dent

"" ..'. . ".. ..-"-'T}"'"' Piiah""" "; " " ""

.".. - - - - - A . Avuboha " " ._.

Description

Ground Surface
JJ. 0-1.0: £B&y£U '(SW): .roaa gravel ~ '.

__l.0-g.3:' SAND _<SP): Elack and Drownish black, medium
_ to fine grained

_£.3~4tQ;~;SMD' (SW): white," local ]'y tan, "nedium
_ grained . - - - - -

Date

vation

h of Borin

Li
th
oJ
og
y

•E-

tu S *™*

w S to

-ljn

7/25/89

7/25/89

41.30

3 4.0'

||

9
50

1
1 6

4

Remarks

HSA with split spcons
for sampling

SS Run l: 0.0-E-O ~
1.83/2.0 recovery

Sanple from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 2: £.0-4.0
1.83/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

_ .... .._ ., - — -Saunders •• Supply Company
(.3Eco3ogY;._a.nd__EM"lrDnfrTentV""inc. '"1 .." """""."̂ "".̂ " - ' Buffalo, New York

B-31

recycled paper



DRILLING LOG of BORING NoTWS-S. : ..-̂ r_ . Page i of i
State

Location

Drilling Fn

Type of Dri

Driller

Geologist

Elev,

45.80

45-

40-

i

i-
p-

— 3-

4-

5-]

—— S-

.. Virainia •" -start Date "

. ChUCk a tUCk Comnletior

*E GES Inc. — GrouiTd Fie

.1 • CMF Fif) ^~"~ Total Dent

n Pngh

. A . Avuhnha

Description

Grouna Surface
n.O-O.1?' ROiVPl fRwl- oravpl anfl anndv tnoison nOKl
J). 5-3.0: SAND (SP): tan. medium to fine grained
_

-

_3. 0-8.0; SAHO (SP): gray ana tan, medium to fine...
_ grained. _ .
_ . . . . .

- . ._

Date

vation

h of Bor:r

Ll
th
ol
og
y

w

JS? =e i
3% 3

1

2

3

7/24/89

7/24/89-

45.80

^g" 6.0'

-

11• mS

?
3
3
A

2
?
3
5
4

B
5
?

Remarks

HSA with split spoons
for sampling

SS Run l: 0.0-2.0
1.83/2.0 recovery

Sample from 0.0-2."0
PCP/TPH

OVA: Qppm on sppon
Qppm in hole

SS Run 2: 2.0-d.Q__ .
:. 83/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on sooon
Qppm in hole

SS Run 3: 4.0-5.0
1.33/2.0" recovery

Sarple from 4.Q-.LG
PCP/TPH

OVA: Gopm on spoon
Oppm in hoie

^ Saunders Supply Company .'
(̂ Ecology end Environment, Inc. ;rl . " r"r • - Buffalo, New York

B-32

&R3Q1559



DRILLING: LQG_.jDr"BaRiNG"/No:̂ ]ws-3.'5--':: " " page i of i
State .::._. —— Virginia. .. ' • ' Start Date

Location

Drilling Fi

Type of" Dri

Driller

Geologist"""

Elev.

41.50"

40-

s

1-

2-

3-

4-

5-

—— 6-

ChUCkatUCk " Comnletior

-m " " ".-- GES Inc . "Ground Elf

11 '"• r: CMF 5Fi " "~ " Total Dent

._ _™::r~̂ =:n Pugh '

\ Date

.vat ion

h of Bar in

•-••-•• - ; •;— A . Avuboha .. . ._.

Description

Ground Surf are
_0.0-0.5: TOPSOTL: sshdv^tobsoiV'With^rootlets
L throughout " " " /

_0,5-£̂ : ̂ gAjjQ _.SP)j" Dlack, nedivjm to' fine groined.
L slightly moist .. .._. - - - - - - -_._—..----.- ''.'.— r

_̂ .3-S'.Q: . J.AND (Sw): wtiite, medium grained, wet

_ _ . . . . - - - - . .

Li
th

ol
og

y

<̂

S? SI", i
55^ "

7/25/89

7/25789

41.50

fi.O'

1!
—— .

1 • R!:£
4
3
2
2
1
2
1

Remarks

HSA with split spoons
for sampling

SS Run l: 0.0-2.0
1.63/2.0 recpvery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2.0-4.0
1.83/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oopm on spoon
Oapm in ho]e

SS Run 3: 4.0-6-0
1.83/2.0 recovery

Sanple from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

~ -^ - -- Saunders "Supply Company
^Ecology JTTd""EhvirDn"rrientVvtnc\" : ': ..:""" ~:-- ""- ": " Buffalo, New York

B-33

recycled paper



DRILLING LOG of BORING No. WS-4 - - - - - - . Page i of i|

State

Location

Drilling Fit

Tyoe of Dri

Geologist

Elev.

.34.90

40-

£
•J

1-

2-

3-

^3-

5-
e--

"

Virginia — start Date

ChUCkStUCk Comoletior

-a GES Inc. " Ground El*

1 _ CMF flfl ~ " TntallTent

P Pngh

A. Avuboha

Description

Ground Surface
0 0-0 $' fin* VS. fGyt : rnnrl (prnvpl
_0. 5-5.0: SAffi (SP): tan. medium to fine grained

_ . . . . _. . .

.5.0-5.0: saee as above but wet

Date

vstion

h of Bonir

Li
th

ol
og

y

«•

S e "

S° S

1
-j

2

3

: 7/84/89 f

_ 7/P4/89

- " 44.90 "

5.0'

JI

7
3
B

'•'
4
4

S

Remarks

HS* witn. sol it spoons
for sampling

SS Run l; 0.0-2.0 _
1.83/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Hun 2: 2.0-1.0 ,1
i. 83/2.0 recovery j

Sample from 2.0-4,0 ~
PCP/TPH

OVA: Opnm on sooon
Ocpm in hole

SS Run 3: 4.0-6.0
1,83/2.0 recovery

Sample from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

££. Saunders Supply Company1"" "" " "
^Ecology and Environment, Inc. . ----- — ,— -,- ^"V"- Buffalo, New York

v

B-34



DRILLING. ODGTo'F BDRTNG No . WS-5

State .

Location. . .

Drilling Fi

Type "of Dra

Driller .

Geo3ogist

Elev.

40.78

40-

35-

CL

———— 1-

2-

3-

4-

5-

6-

7-

8-

9-

"°

--- --------- VTrgfnia":~:;~r' " " Start Datf

v. r.:;.. ChUCkatUCk Comnletior

^ -——— -— ;-ĝ 5 Inc. " " Ground ifTe

11 1 I""; " _CMF 55 :/Tota1 Denl

... A . " Avuhnhs . ... .. ..

Description.. ._

Ground Surface ".. ~̂ r~-~. ..̂ J-
_Q. 0-1.0:. -FJ1L: alack to gray sand witn gravel, trace

nf brinks anri rabble .. . .. .,. .. ...—— ._- —
-i.O-7-.5:.-.SANp-fSP): vnite ana orange, medium to
_.-rfined grained, moist

_ =.....- ----- - - - - - - -

_ - — — - •- ----- . ----- — •- -~ • • — - "-••- • •••

._._.._._ _=:...̂ .̂ _ .---__-___., —— .- — -

_ . . .....-...-- . . . . _ _-__-_..-.-.. ^--

7-5-10/0: "CUY/SliTY T&tf (CLl : "hiacfc. 20% 'silt

_ ^..-^-.—-- - - - - - - -

". - Page 1 of 1

i

i Da

vat

.h o

Li
th
ol
og
y

$x

%
'//
//,

7/14/89

te 7/14/B9

ion" " " ^30.78

f Rorino 10.0'

««*!• Ill
J_

4

;
\
'
j*»•

Remarks

HSA with split spoons
for sampling

SS Run i; 0.0-2.0
1.5/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2.0-4.0
1.B3/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 3: 4.0-5.0
1.33/2.0 recovery

SSfiple from 4.0-6.0
PCP/TPH

OVA: Oppm on spcpn
. Oppm in ho3e

SS Run 4: 6.0-8.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 5: 8.0-10.0
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

... ,-,-_-.-- -- -.-S-aun dens -'^Supply Company
GfEcoldgy ah^Environment, Inc. .. " " " " . " ": '~"~~ Buffalo, New York

B-35

recycled paper . " M1? .3 Q^ mronmt*n(



DRILLING LOG of BORING No"., WT-1 ' - - Page .i of i

State

Location

:~ Virainia Start Date

ChUCk a tUCk Comoletior

Drilling Pirn GES InCl "^"Ground Ele

Type of Dri

Driller

Geologist

E3ev,

44.42

40-

5

1-

3-

4-j

5-

—— 5-

1 CMF 55 " — Total Dent

n Di.gh

. . ~ . A. Avuhnha

Description

Ground Surface
_£>. 0-2.0: GP.AVEI CGw) : road gravel ana some sand at
_ the Dottom (IDS)

_£. 0-6.0: S&HO {̂ J; fine to medium grained

_. _ _ _..

-

Date

vation

n of Borir

Li
th
ol
ag
y

<̂ fr JB,

»^

U 5 ~
r-4 ^ f

*"• 1<S o
™ £ w

1

2

3

7/24/89

7/24/89

44742

g~ " " " 6.0'

1 s§
- 53

0
30
32
40

3
4

' 7
5
3

i

Remarks

HSA witn split spoons
for sampling

SS Run l: 0.0-2.0
1.83/2.0 recovery

Sanple from 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2.0-4.0
1.83/2.0 recovery

Sanple from 2.0--4.0
PCP/TPH

OVA: Qppm on spoon
Oppm in hoi"

SS Run 3: 4.0-S.Q
1.83/2.0 recovery

Sample from 4.0-6.0
PCP/TPH

OVA: Qppm on spoon
Oppm in hole

^ Saunders Supply Company
tocology and Env.Sronfnent. Inc. "- "-"i"- „„ ~" " ~ = -- =^=__ Buffalo, New York

B-36

HR30I563



DRILLING. LD-OT̂ TDRTNG' 'No . " WT-2 . . .. \ . 7 " ' Page i of 2
State .

Location

Drilling Fi

Type of "Dri

Driller

Geologist

Elev."

43.03

40-

35-

30=

a

—— 1-

3-

4-

6-

7-

8-

9-

10-

11-

12-

— W-

Vipqinia .. -Start Date" 7/20/B9 "

- . . .ChUCkatUCk . noninletinri Da

••m • - ' • = • - &£_§ Inc. GrounQ Elevat

i -- ••• ' ~:_=~~ -:.CMF 55 TataTncpt

: n Pnnh . .. . "

.A. Avuboha

Description

Ground Surface
_0.0-1-.0:-_GRAVEL' (GW): "road gra-e]"^""~"" """""

_J. 0-5.0: SAND (SP/SC) : " tan, fine 'grained" sano with
_._ .trace of gravel at tpp, locally thin layers of
__ .clayey sand (10*1

_5.Q-B.5: "̂ AMS (SP'/Sdh. gra'y to white. mediunTgrBinecj" "
_ sand alternating with clayey san'd [20*!) . wet

_ - . =,..-_— = ..-..,-_=-.-:--_-.,- ------ — — -— - - -•

B.S-9-5: CU*YEY 5AND <sc'- 9raV •*"* clay

_9..5.--13.0:. .SAND- (SW/SP) ; 'gray, coarse, grained quartz
_ . sand, finer at bottom

-̂ ,- - - -
_i3.Q-l4..CL 'CLAJJSANDv'..'CLAY (CD : Olflck," "40* sano

.n o

Li
th

oJ
og

y

-%

I
•:•:/.

•• : ĵ

v:̂
V
x̂

%

te 7/20/89

ion "43.08

f Bnrina 14.0'

£ ° £ ffl S

JL

2

\
4

i
j_

Remarks

HSA witn split ŝoons
for sampling

SS Run 1: .Q. 0-2-0
1.B3/2.0 recovery

Sample from 0.0-2.0
PCP/TPH

OVA: Oppni pn spoon
Oppm in hole

SS dun 2: 2.0-4.0
1.53/2.0 recovery

Sample from H. 0-4.0
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 3: 4.0-6-0
1.67/2.0 recovery

Sanple from 4.0-S.O
PCP/TPH

OVA: Oppm on spoon
Oppm in hole

SS Run 4: 6.07-B.O
1.57/2.0 recovery

OVA: Oppm on spoon
Oppm in ho3e

SS Bun 5: 8.0-10.0
1,63/2.0 recovery

OVA: Oppm pn spoon
Oppm in hole

SS Run 6: 10.0-12.0
1.83/2.0 recovery

OVA: Oopm on spoon

^ .....--_-._ -Saunders Supply Company
3?EcoT6gy. _and. Environment,"' Inc. "" "' /" . . ' - - "" ' .'" ' Buffalo, New York

B-37

recycled paper



DRILLING LOG of BORING No._.WT-2 'V7 Page a of e
.state Virainia i nraMon Chuckat.uck

Elev.
£T
O.
S Description

LH
ho
lo
gy »>•§-.

IS 1
S £ «

11
mS

Remarks

SS Run 7: 12.0-14.0
1.63/2.0" recovery

OVA: Oppm on spoon
Oppm in hole

Q Saunders Supply Company
tSEcology and Environment. Inc. "" " : Buffalo, New York

B-38

1565



DRICn'Re'TUê oT'̂ BORÎ N̂d'.''̂ !-,.. : """:" " ' " Page i of i
State

Lo"C3tion

Drilling Fi

Type of Dri

Driller

Geologist

Elev.

44.03

40-

c.*->
Q.
8

— d-

2-

3-

4-

5-

^

. ...Virainia ":• ""staht Date

CtlUCkatUCk . Camnletior

,m -:-———. .£££ Inc. " Ground Ele

1 : ̂"T̂ CME 55 "- Tatal neni

""•:r:::i vr n Pugh - - " -..::.:."

A. Avuboha

Description

Ground Surface " . . .""
J). 0-1.0: _S^ND (SP): black, fine to mediura grained.

nnR«;ib]v fm
J. 0-5.33: -SAND (SP) : gray to transparent, fine to
_ ... ffleiium grained ..

_3.0: same a.s. aDove but wet . - -—
— -- - - — --

_ . . _ . - ..,_.,-.. ,, _,..., - . . . . . . . .

S.SS-fi.'ffi SAND'TSPl": hrnwn. f^np to mpdium ora'lned

Date

vation

h of" Sorin

Ll
th

nl
og

y

m "5 "

I5 i
& S *

5/22/90

5/22/90

44.03

3 . 6.0'

!§cog Remarks

HSA witn split spoons
for sampling

SS Run l: 0.0-2-0
1.75/2.0 recovery

Sample from. 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
Ippm in hole

SS Run 2: £.0-4.0
1.8372.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: 2ppm on SRDPH
3-5ppm in hole

SS Run 3: 4.0-6.0
1. Q/2.0 recovery

SampJe from 4.0-C.O
PCP/TPH

OVA: Oppm on spoon
5-15ppm in hole

NOTE: water level iaay
be elevated due to
heavy rains on 5/21
to 5/22/90

_ _ _ _ _ ._.„.__._,._ -Saunders '.Supply Company
C^EcoId^yTand.'EnvironrTiritV Inc. ' . ' '" " -- Buffalo, New York

B-39

recycled paper



DRILLING LOG of BORING No. WT-4

State

Location

Drilling Fir

Type of Dra

Or i Her

Geologist

Elev,

42.85

40-

5
t

1-

2-

3-

4-

5-

—— 5-

•

Page "1 of i

ViraiiniS " Start" Date

ChUCkatUCk Comnletior

-n RFS Inc. Ground Eli

1 CMF 55 Total Dent

n Pngh

A . AvilhQhfi

Description

Ground SurfBCe
O.Q-Q.5: SANT7 ISM)- SRnfl and hlnrH t.fitwnn
J). 5-3. 17: SAND (SP/SC) : brown, fine to medium
_ grained, with clayey sanfl at the Bottom (10% clay)

- ———

3.17-6.0: SAND (SW) : gray to clear, fine grained,
_ locally brownish
_#, 0-6,0: sa»e out coarser grained

Date

.vation

h of Borin.

Ll
th

ol
og

y

4

?

* ̂  -,

1* I

-- 5/23/90

5/23/90

42.85

6.0'

--

|1

2
«

Remarks

HSA with split spoons
for sampling

SS flun i: 0.0-2.0
2.0/2.0 recovery

Sanple froo 0.0-2.0
PCP/TPH

OVA: Oppm on spoon
3ppm in hole

SS Run 2: 2.0-4,0
1.67/2,0 recovery

Sanple from 2.0-4.0
PCP/TPH

OVA; Oppm pn spoon
5ppm in hole

SS Hun 3: 4.0-5*0
1.75/2.0 recovery

Sample from 4.0-6,0
PCP/TPH

OVA; Oppm on spoon
2ppm in hole

P^ Saunders Supply Company
[jjEcology and Environment, Inc. Buffalo, Mew York

B-40

68301567



DRILLING LOG.!o"r"BORING,rNcrr̂ T-5 '" Page, i of "2
State/ .. ...- - ••-""" -VTrainla Start Date

Location

Drilling Fi

Type of Dri

Driller

Geologist

E3ev.

41.17

40-

35-

30-

X
a.
S

i -

2-

3-

4-

5-

6-

7-

B-

9-

10-

13-

12-

13-

— W-

ffi>C5E.CDj.ogy.

•__.:. .... ChUCk at" LICk ComnletiorDa

-m GES' Inc. _ Ground Elevat

1 "- -- -- • "̂C!MF"" 55 " . Total Dep't

..,..,....___._-. , n • puj-jf-,'-̂  • : - -

. :- A.~Avub"oha ::_..._..

Description

Ground Surfacfe
_D.O-0.8: GHAVEL (GW) : rood gravel and topsail

J).a-5.7: SAND (SP): bppwn, firi'e to medium and fine
„- grained, locally rusty colored

_ . , , . . . . ..--•- - . . . . . . . .

_5.7-7.S: .CIJSJ' "fCU: -gray, stiff

7.B-B.4: SANDY CLAV .(CD: arav. transitional facies ,,
\ . . . .. - - —-?&r !-.- = "• /
_ B,4-fi.8: SAND [SPj; gray, coarse grained, with
l_ some cofidles. . . ' " ' " / "
\ „>., --. j ^ - ' i
.9.9-10.0:- CMV (CL): greenish Drown _.„..,... /"
10,0-10.75:"'CUy,gntf"SANO "fCL/SCt: interfinqerinq /
i gray clay and clayey sand - - - If
I . , . . , . . . . . - - /i ———— . ———— ̂^^ ——————— .*. ——— __. ———— . — _. .if
i30.75-U.75: J£& (CD: greenish gray, sticky 1

J.1. 75-14.0: CLAV gnO 5AMD (CL/Sci: interf inqerinos
of gray clay, sand and sandy clay /

-Sounders -Supply" Cc
arid EnvipDriment, Inc.

h o

-I
th
ol
og
y

"~~*B-
.f-
••«•

I
'/,

%

.' ' ,

5/22/90

te 5/PP/90

ion ' . . 41.17

f Borina 14.0'

Z* "5 >-I" 1 lis^ ̂  ms

ij
i
*

!o°

Remarks

HSA with split spoons

SS Run l: 0-0-2.0
1.75/2.0 recpvery

Sample from 0.0-2.0
PCP/TPH

OVA: Qppm pn spoon
3pnm in hole

SS Run 2: 2.0-4.0
2.0/2.0 recovery

Sample from 2.0-4.0
PCP/TPH

OVA: 0.5-lppm on spoon
ipqm in hole

SS Sun 3: 4.0-6-0
1.67/2.0 recovery

Sample from 4.0-6.0
PCP/TPH

OVA: Oppm on spoon
2ppro in hole

SS Run 4: 6.0-8.0
1.75/2.0 recovery

OVA: Qppm on spoon
ippm in hole

SS Run 5: 8.0-10.0
1,67/2.0 recovery

OVA: Oppm on spoon
0,5-lppm in fiole

SS Run 6: 10.0-12.0
2.0/2.0 recovery

OVA: Oppm on spoon
Onnm in Dole

]rnpa_n_y... . , . . - - -
Buffalo, New York

B-41

recycled paper



DRILLING LOG Of BORING No. WT-5 ' ::j "" V^agO of 2]
statp Virainin i nr.ation Chuck a tuck J

Elev,
£

Description

•
LH

ho
lo

gy •, ? -.
1 1
a i *

11
S3

Remarks

SS Run 7: 12.0-14.0
2.0/2.0 recovery

OVA: Oppm on spoon
00pm in hole

Q^ ... Saunders Supply Company
U±Ecology ancT Environment, Inc. J~ —— -Buffalo, New York

B-42



MONITORING WELLS

B-43

recycled paper S& O A f'fi'f1?!1*.̂  environmentnJuiD /u



DRILLING LOG of WELL No. .MW-l-S

State

Location

Drilling Far

Type of Dri]

Driller

-=" :... Page i of

ViPCnnia ' Start Date

ChUCkatUCk Comnlei

ra GES Inc. Ground

1 f!MF 55 Ground*

D. Puah -*=-- - at

.ion Date

Elevation

jgter Depth

cornpletio

after 60 a
Geologist

Elev.

45,41

45-

40-

Deotn

1 —

p__

3—

4 —

5—

6 —

7 —

. ....._ A. Avuboha' lotai I

Description

Ground Surface
0.0-7.5; _g*M. (SW): gray, clear, fine groined.

aerker at bottom

7.5-B.5i Q-AY/CLAVEY SILT CD.-HL) : dark gray.
sm; silt

tepth of

Ll
th

oJ
og

y

1

s =
&"
3£

-

=.

1

ays
Boring

i»-i

^

j

1C> *J2 i
" 5

2

r

7/22/89

7/22789

45.41

3 . 0? S"
T 3.901

n|
8.5'
Lock #

Remarks

Stickup - 1.77
HSA watn split spoons

for sampling
Auger Run 1: 0.0-6.0
OVA: Oppm In ho3e

SS Run l: 6.0-a.O.
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm in ncle

w.]]

ODnst.

a

i
_

EES2

iM
ii

ii
ii

ii
ii

r 
w

—

a

;
*Far rock coring = % Recovery ~~

[ROD]

Saunders StJpp.ly Company

[̂ Ecology and Environment. Inc. "~ """" "" - - - - - - Buffalo, New York

B-44



DRILLING" LaE::3T:]iELr"NoT̂ MW-2-a """";" "" Page i of a
State

Locat

DriH

Type

Drill

" " • -.- V-irainia """"• ' start Date 7/11/89

ion '

ing Fir

of Dri]

2P

. = —— :Y .r --ChUCkatUCk " " Comole

m GES Inc. Ground

r ••--—— £Mp 55 .... Gpaunri

,,. — -— -D-..;pUQh . a

taon Date

Elevation

plater Depth
c completion

after
Geologist

ElBV.

45.23
45-

40-

*FOr

'Depth

c- -

—— i —

£—

3 —

4 —

. 5 —

6 —

7

D __

9 —

: . : "."„.. ..."A . Avuhnh'a "* lotai

Description

Ground Surface "."'' ' "~" .'-'-.
0.0-0,5: _SAND_ (SW) : gray, translucent, fine

graineQ, 2" topsoil . _ _ . _ _ _ . _ — ..._ . . /
\ ... ,f
0. 5-1-0;.. JAND (SW): dark gray and locally black".

fine grained _ . . . . . '
; ....._ - i
l.O-S_-.3̂  gAjjQ (SW): orownisn white, fine grainefl

l
2.1-â Bû Â P (SW).: brown, fine grained, wet at

DOttOflL.

S..5-B_7:_ CLAYEY SAND [SC]:' brown, iacally Silty
leiOX), e"20* clay -- . . . . _ _ _ . _ _ . " ' . : .

B. 7-16. 3: .aA_Y/CL AY£ V S IL T (CL-ML) : dark gray.
E?OS; rlnvev snt. ... ...

60 days
3epth of Boring

Li
th
oj
ag
y

&////_

03 £ "3 * *
& * i ° i
££ S mS

——— • ———1 • ?
• -

i =!j :atlit

7/13/89

45.23

8. 182
10. 60S
40.0'
Lock #

Remarks

Stickup - i.BB
NOTE: Tnjs point
overlays B-l

USA with split spoons
for sampling

SS Run l: 0.0-2,0
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2.0-4.0
1.83/2.0 recovery

OVA: Oppm on spoun
Qppm in hole

SS Run 3: 4.0-C-O
1.83/2.0 recover

OVA: Oppm on spoon
Oppm in nole

SS Hun 4: 6.0-B.Q
1.57/2.0 recovery

OVA: Oppm on spoon
Onnin in hnlp

well
Const,

i

-~—
*"

*

*•

1
i•'

sxt

z

3f

-4

••

••

41

/

/

/

/

/

/

/

/

/

/

/

/

/

/

rock'coring ' = "%. Recovery
(ROD) .

Saunders" Supply Company
c& ' " """"""- .-____; .",,
^Ecology and Environment, Inc." -"-; ~ ""- Buffalo, New York

B-45

recycled paper -- -—- -_-...- —-- - S O *̂ ll I G*?*̂  an<J *>tlv'ir"nni<'nt



DRILLING: -LOG of WELL NO. MW-2=D
st«t^ Virainia " " Location
Eiev.

35-

30-

25-

20-

i6)-JO

Depth

3i —

32 —

13—

14 —

15—-_

36 —

37—

18-

19 —1 3

Wl—— ,cU

21 —

22—

23—

24 —
—

25 —

26 —

27 —

28 —
•~

29 —

30 —

31 —

— 3e—
33 -—

. Description

.-.= .. ..

16.3-1B.3: SILTY SAM3 (SHJ : Drown. ilDK Silt.
locally c3ayey sano (10* clay)

ia.2-13.3: CLAY /CLAYEY SILT (CL-HL): slack to
dark gray. 920S clayey si3t r

13.3-3g.Q̂  _SAfgi (SW)i. dark gray, fine grained.
aDunaant wnite snell fragments (Yorktown.
Formation)

- - - - - -

.

— — - •="•

32. 0-40. 0: SILTY SANO ,SM): gray to flark gray.
»20S silt, trace wnite shells

a

. . _^_.. Page 2 of 3

Chuckatuck
01av
I
*i

/
X
/
•/
/
y
/
s.
y
X
/

I

g. ^j —i* i ii
6 1 '• i
B 3

7 I A1• 138^H o1̂

1 "
B 5

° I :
B 15-

iu ^B c

I £

———— I "^ S
*
"'
'•
',
'«

.,'

t '
*'
.
.'
*'

•<

*_
**
•
•

'''

X

Reraarks

SS flun 5: fl.O-lC.O
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm In hole

SS Run 6: 10.0-12.0 '
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Hun 7: 12.0-14.0
1.63/2,0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 8: 1-3.0-15.0
1.93/2.0 recovery

OVA: Oppm on spoon
Qppm in hole

SS Hun 9: 1C. 0-18.0
1.B3/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS dun 10: IB. 0-20,0
1.63/2.0 recovery

OVA: Qporo on spoon
Oppm in nole

Augered: 20.0-40,0
OVA: Oppm in hole

well
Const .

/
/
/
/

;
'/
//
/

1

f/

'̂l
/
/
/
/
/
/
/
/
/
/"

/
/
^
/
/f
/
/
/
/
/
/

/

/

/J/̂K m

H M

••̂
••**

mw
••*

££. Saunders Supply Company
jjEcology and Environment, Inc. ." " -" - - : - - —-- Buffalo, New York

B-46



DRILLING.. LDJS1̂ 5.f . WELE^NOV^'MW-S-D "7 "" " " Page a of 3
stat.p Viraini a " " TM"nfs'tibn" . . Hhurkatuck

Eiev.

10-

Depth

34 —

35 —

36 —

37 —

38 —

39 —

— dP —\̂rf

Description . . . . .

-- - — - - -

_ . . . ...

. -

... ._.....— -^— -- --

- ,- . . . . .

. .-..._ .

.....

LH
ho

lo
gy i 1

e "
O? fift g

oo
E
>.cn
*;
w'

'«'

'>•
'n',
X

xj

11
^5

Remarks
wen
Const.

, ̂

• t=
' =

.̂
, ' —

'• E ''

.._,..__„. -Saunders. Supply Company
t^Ecology" end" Environment," Inc." Buffalo, New York

B-47

recycled paper (*\*'fl|l1*>B?r"̂ |*'l*vir'Oi)m«'ii[aO f'5 AH



DRILLIVS LOG Of WELL NO. MW-3-S ': "^ ;. •_. Page l.of 2J^
State

Location

Drilling Fir

Type of Dri 3

Qraiaar

Virainia ~ start Date

ChUCkatUCk' Cnmole

a GriS InC .""" """ Ground

.ion

F.lfi

1 CMF 55 Grounflwate

D. Puah atco
after

Geologist

£lev.

45-26
4S-

40-

Qeptn

,

2—

,3 —

4 —

O™* ~

— s —
•j ...

8 —
g. _ ,

. .__ A. Avubaha lotai i

Description

Ground Surface
O.n-O.S: GRAVE! ffitflr rnnrl yfnvpl
O.fl-i.O; 5fiNn fSwl? rtnri< ^rav. medium grained
1.0-2.5: ..SANp [SP): yellow to tan. medium to

fined grained

£.5-6.0: SAND (̂>): light gray to white fine
grained sand with trace tan. medium grained
sand

6.0-8.5: _SaMD {SW): white tc tan. medium
grained, wet

8.5-8.7: CLAyEY SANO (SCJ : black, organic-rich.
4Q\ clay

S.7-Q.7: SflNTI fSPi r R1.irV tn rlsrk nr.iv. tiprlStim

Date

vatlon

r beptn
mp3etion

. 7/21/89 - f
7/PP/89

- 45.26"

5.RR2
60 Q3VS " 4.30X

Depth of Boring

Li
th
oJ
og
y

"̂ te
•B-

u ? -, *I" i IIs ° s ̂ a

.•i Ĥ o

• IS

? • q

• i1 1 2

'1 -
11;

1676f"
Lock #

Remarks

Stickup - -0.19
NOTE: This point
overlays ST-i

HSA with split spoons
for sampling

SS Run l: D. 0-2.0
1.83/2.0 recovery

OVA: Oppm on spoon"
Oopm in hole

S3 Run 2: 2.0-4.0
1.B3/E.O recovery

OVA: Oppm on apoon
Oppm in hole

S3 Run 3: .4,0-6-0
1.0/£.0~recDvery

OVA: Oppm on spoon
Oppm in Hole

SS Run A: 6.0-3,0
1.67/2.0 recovery

OVA: Oppm on spoon
Qnnm In nnlp

Well

Const.

i

-m
•at
f̂

i

CECE

:
:
P

F

—

i

d

«For rock coring = % Recovery
(ROD)

Saunders Supply Company

GFEcalogy and Environment, Inc. =T" ' ' =; ";: "Buffalo, New Yonk

B-48

W30I57S



D3 ILL! IMS- LÔ '-oTWlL MT MW-S^S-^ " ..' page 2 of a!
R t at P . V i r d i n 1 a . ' i . o c R t i in "": Chuckstuck
E.ev.

35-

-

Depth

11 —

IE —

— *3 —

— H —

Description"

to fine grained
9.77U.O; _SJMD (SW) : white to gray, fine grained
11.0-13-0: .SAM) (SP): gray to dark gray

13. 0-14. QL CLAY /SANDY clAv'tCU:. qreenisn gray
clav anri 30* tandv r.lav trarp Dilv s«nH

Li
th
ol
og
y

%

„ « L
I* 1a § \ss
— ~jm& m

11m 5
3

H 6
I 5• ̂

——— • 2TT
e

Remarks

SS flun 5: 8. 0-10.0
3. 83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run a iO.D~lE;0
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm In hole

SS Run 7: 12.0-14.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

Shelby Tube: 14.0-lS.

Wen
Const .
— "T™ ——

^

—— '

C:'

N:
p

._.._-_ .-:-=-- --S-aunders Supply Company
Q.Eco_logy and Environfneh^TnF.^ " " " .... ' Buf falo, - New York

B-49 ftf30l576

recycled paper ' - ecolupv and environment



DRILLING LOG Of WELL No. MW-4-S

State

Location

Drilling Fir

Type of Dri 3

Driller

Page 1 of" ̂

Viroinia • - start Date

ChUCkatUCk Comolet

n GES IRC . : Ground

7/PO/89 "

.ion Date

Elevation

1 CME" 55 " firnunflwate

D. Puah atco
after

Geologist

Elev.

43.08

40-

35-

Depth

-

E —

3 —

4 —

5 —

7 _.._.

g _

9 —i*

A . Avuboha1 lotai i

Description

c.

Ground Surface
0.0- l.Q: _6BAyEL (Gw) : road gravel

1.0-5.0; .SAND (SP/SC): tan. fine grained sand
with trace of grave} at top. locally thin
layers of clayey sane (lOXl

S. 0-8.5: .S&NQ (SP/SC): gray to white, medium
grained sand alternating with clayey sand
(20SJ. wet

8-5-9.5: CLAYFV SAT&3 (SO: gray. 405S clay

9.5-13.0' SAND fSW/SPl : orav rnar^p ai-ainefl

r Depth

mpletio
60 n

Depth of

Ll
th

ol
og

y
**«.

:

:
1
1

S S

1!

,
•

n

ays
Boring

o

1

!

X

5 S

15

17

2
?

4
2

4

l '

1
7/20/89

43.08
- . - . - . . - .

7.002
7.501
14.0'
Lock #

Remarks

Stickup • -0.38
NOTE; This point
overlays WT-2
HSA with split spoons

for sampling
SS Run l: D. 0-2,0

1.93/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
HSA with split spoons
SS Run 2; _a.O-4.JD___

1.83/2,0 recovery
OVA: Oppm on spoon

Oppm in nole
SS P,un 3: 4.0-6.0

1.63/2.0 recovery
OVA;. Opprn pn spoon

Oppm in hole
SS Run A: 6.0-8.0

1.B3/2.0 recovery
OVfl: Onnm nn stmnn

WBll

Const.

a

T̂ 1

KEZ

|

1

3

*For rock coring = % Recovery
(ROD)

Saunders Supply Company""
. _ . _ . . . . _ _ . . _ _ _ _ . _ .

CjEcology and Environment, Inc. _ .__.__.;. _.8uffa3o. New York |

B-50



DRILt'ir\'G LOG -Of' "WELL .NO . MW-4-3 . Page 2 of 2

state ..Virainia '~' .' Location' ' Chuckatuck

Elev.

30=

Qeptn

lt-

12—

Description

quartz sand, finer at bottom
- __..

- ----- — - •- -- - -

.13. 0-14.. 0: CLflY/SANDY CLAY (CL) : black. AOX sand "~

o
n

^

u ̂

I I!
s

• B

'I -
• A

\ s

Remarks

Oppm in ho IP
SS Run 5: B. 0-10.0

1.83/S.O recovery
OVA: Oppm on spoon

Oppm in hole
S3 Run 6: 10.0-12.0

1.83/2.0 recovery
OVA: Oppm on sooon

Oppm in hole
S3 Run 7: 12.0-14.0

1.63/2.0 recovery
OVA: Oppm on spoon

Oppm in hole

well
Const .
— ̂~

•1—

— 'ill

,_.... ...,..„__„,_ . -Sau.n.d.ers Supply Corn"p..any
jjEcology and'EnVirbnmenl.^Inc/ *"" " "' • " ' "^ " Buffalo, New York

B-51

recycled paper



:-3ILLIr/-" -i:- of WELL. No. MW-5-S
State

Location

Drilling Fir

TvDe of Dri3

Driller

Virainia -" start Date

ChUCkatUCk Cnmole

re GES IhC. "~- ~ "Ground

1 CMr ^5 ••"""Gpouhd

D. Pudn " a

: Page 1 of

- ~- 7/14/89

tian Date . .

Elevation

tater Deptn
. completion

after
Geologist

Elev.

40, 7S

40-

35-

Depth

-
j>.

^

3"™"

4 —

3 -fc—

5—

7 ..._

S —

9—

A. AvubohaY lotai

Description

Ground Surface
O.O-l.O: ,£ILL: slack to gray sana watn gravel,

tr-flrp nf hrlrfe-; «nn rntinipfi
1.0-7.5i 3ann tSP): ^iate and orange, mediun ta

fined grained, moist

7.S-10.Q: CLAV/5TL7Y CLAV CDj : Olack. 2&%" 5Ut

1
7/14/89

" ^10.78"

3.712
SOaavs ~ 4.00X

Deptn of Boring

Li
th

ol
og

y
VsA/SArS *

I
*For rock coring = % Recovery

ERQD)

Saunders Supply Cc
ff*
GjEcology and Environment. Inc.

* B - *— S Q > *J
& £ S i& § s- ffia

c

1 I '

]i
'l!

jm'pany

10.0'
Lock #

Remarks

Stickup - -0.38
NOTE: This point
overlays WS-5

HSA with split spoons
for sampling

SS Run l: 0.0-2.0
1.5/2.0 recovery

OVA: Oppm -jn spoon
Oopm in hole

SS Run 2; 2.0-4.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS flun 3: 4.0-6.0 .
1.83/E.O recovery

OVA: Oppm on spoon
Oppm in hole

SS Run A: 6.0-8.0 .._.
1.83/2.0 recovery

OVA: Oppm on spoon
Onnm Vn hnlp

Me31

Const.

a

*

i

131

L
=

!

i

1

Buffalo, New York

B-52

RR30IS79



DRILLING: -; ?::̂..:wh!X.16, W-5-sT - ' : page 2 of 2
state . . . Vv^oinis "" " _-s"\ nratifin Chunk at ur.kI
E]ev. Depth

•
description

LH
ho
lo
gy i c

g1!
&2

££. •-- - ----- Saunders. Supply Compc
l5Ecj3lD.gy" ~ "" " • -- -§nd" EnvironTTignt", Inc , " - "

oa
E
M

51
m 5 Remarks

SS Run 5:. 6.0-10.0
1.83/2.0 recovery

OVA; Oppm on spoon
Qppm in nole

Well

Const .

any
Buffalo, New York

B-53

recycled paper " - - - - - - - - ™ . - . . . . . . ...... . »,-.-* ,
» »*-O'A I 45>il!cYVid environment



DRILLINI- 113: Of WELL No . VfW-6-D.. ' ._...., , "". Page i of a

State

Location

Drilling Fif

Type of DPI]

Dm Her

Virainia — Start Date

— - ChUCkatUCk Comnlei

•is S1"? I^C . " Ground

\ CMF !l5 """ Gpounrii

D. Puah a

.ion Date

Elevation

i/ater Depth
, completion

after 270oavs
Geologist

ElBV,

40.90

40-

35-

Deotn

j .. _.

2 —

3— -

4 —

3 —

g —

7 —

8—

9—

A. Avuhoha iotai i

Description

Ground Surface
0,0-7,7: SAND (SP): Drown to tan, medium to

fined grained

7,7-8.2, STLTv 5ANQ ISM): oark gray, fine 1"
1 grained. i20X silty sand, locally c3ayey J

fl.P-lQ.O' SftNfl Rtf) • fl«rk orav -inrt hlnfk iwrtitim

3epth of Boring

Li
th
ol
og
y

•' 1

sle:si

i

o*»

M'
»

I

:

X

11
10 3

pushed

2 Hpushed

9/19/89

3/27/89

' 40:90

9. DOS
8.305
40.0'
Lock #

Remarks

Stickup - -0.62
HSA with split spoons

for sampling

SS Run 1: 7.0-S.O "
1.83/S.O recovery

OVA: QppBi on spoon
Oppm in hole

SS Run 2: g.O-li.O"

well
Const.

i

-«»•

1y,/;
'/

•SSi

£
Ir

i

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
s
/
/
/
/
f

*For rock .coring « % Recovery
(ROD)

Saunders SITpply Company

t§£co3ogy and Environment, Inc. "" ' Buffalo, New York

B-54 •'



DRILLlNbTOG":crF^WELU"NO. MW-5-Q' ". ~ " " Page £ fl* si, - , . . . . . - . . . , . a——————————— ------ - — — -'• ——— - r..-r —— ̂_s —————————— i__ ———— = —————————————— . ————————————————————————————— 1
st-at* ... -.Virainia 1-1 Location Chunkatur.k \
Elev.

30-

25-

20-

35-

30-

Depth

31 —

32 —

134 •**

14 —

35 —

16 —

37 —
_

38 -H
_

20 —
_

21 —
_

-10

23 —
_

24 —
_

25 —

"25 —
_

27—

28 —

29 —

30 —

SI-

32—

33 —

Description
. — •. _

, grained /
\ . . /
iO.Q-ii,7LXU£ ELJ: greenisn black clay, sand

, at Bottom ieSOX) f
\ .. ..... .. /
li.7-lB.Oi ftAY .nd SAND fCL/SPl : qreeniBh grav

cloy (050X1 inter fingered with Dlack and gray.
ned_iy_rn. grained sand (650S.)

......

- ___ :.. -

... —— - -

_ _..._ .. _..._..._ .. .—— - -

... ... .._._ ......

.__ ._._ . . -

. ... __... . . _ . _ . .... . - -- --

13. 0-40.0: SILTY SAND .and SILT fSN/ML) : qrav
.siJty sand and silt, abundant white and gray
shell fragments (large size shellsM/S")

... .._ ... ___ . - - -

...

._ ^ -,-..;.-. , ... ^^.————— - -- - - - - - -

.. _ _ _ _ _ _ _ _ _ —————— ——————

. - - . ... -.. . .. - _̂ =̂ - ———

; . ...... ...̂ -.- ...___._-,————— -_. ___^ --

___ _________ . . _ . . . . . _ _ . .__..———__.-- -

. - . ----- -.-_-,: . . .

. - - . -.- ~.

•-—•.-.:.•---:---- —— ----•-. .-———---:-- .

- "- - --

- ----- -— —— -^ -- • • - - " - -

- ----- - ——--- — — - - - - -

....... .

Ven
o
o

!j

"//
'/,
: . '

f I t
<" "? — .̂

1 1

•H

i•H 3
c B̂ *a

1
H 5

e 1 •
1 1 1•• 7,/ *..,'*'•*.

:'•••

r JL
8 1 :p ^5 7/

,•*.
' r ~*
v

, *'.,

Remarks
well
Const .[

OVA: Oppm on spoon ^1 H
Oppm in hole ^| |

Moved £ft: Augered B |
from Q. 0-10.0 to H~*|
obtain She3by • H
Tube Sample • H
from 10.0-12.0 • H

SS Run 3: 11.0-13.0 | |
i. 03/2.0 recovery • |

OVA: Oopm on spoon |̂ |̂
UDpm in hole ^| H

Clay sample: 11. 0-13. •! ••
SS Hun 4: 13.0-15.0 ; ,' 1

1.63/2.0 recovery r '[ | j
OVA: Oppm on spoon

Opom in hole
SS Ron 5: 15.0-17.0

1.S3/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
SS Hun 6: 17.0-19.0

1.63/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
S3 Hun 7: 19.0-23.0

1.83/2.0 recovery
OVA; ODPfn on spoon

Oppm in hole
SS Hun B: 24.0-26.0

1.63/2.0 recovery

Opom in hole
Augered: £5.0-34.0
OVA: Oppm in none

JWXm.

^
~
—
r"
m̂

™
mm_
•̂ v
••*
v̂=
™

m~

^

**

i in

„ _ .

M̂

—

im
ss8888oS5

••vCsSxxScasSsSsss;SXxgxSew

•̂̂̂

ca- - - - ----- -Saunders Supply Company
tS-EcolDgy andlEnynronmentT " Inc". " "" " " " " Buffalo, New York

B-55

recycled paper - - - * n O A l<-'lffi"0 *&"' flu-iron men I



DRILL: .:- LOG o.f WELL. NO. MW-S-D . :.:. = .Pagesofsj—————————————————————————————— i
statp Virchnia i neat ion Chuck a tuck 1

Elev.

5-

Depth

?,-

35—

35-

37 —

38 —

39 —

—

Description

. —

Ll
tt
ol
og
y

m ̂

9 • ,

I II

• t
1n

10 m 2

1 ^\ \ A

Remarks

S3 Run 9: 34."0-3S.O
1.83/2.0 recovery

OVA; Oppm on spoon
GpDR in hole

SS Run 10: 33.0-40.0
1.83/2.0 recovery

OVA: Opom on spoon
Oppm in hole

NOTE: Installed 8"iD
low caronn stee
casing to 11 ft

WeU
Cons: .

•
11111

•
•̂ffi•
••&&£&£§

— . - - Saunders Supply Company "
G^Ecology and Environment. Inc. .. " ". Buffalo, New York

B-56



DflTLLi.-s LQG:XIE.:WELL"NO. Viw-7-s
State

Page .1 of 2

_ _.._. --"— -^ VTir'ainia ""'"• " Start Date '

Location

Drilling "T.ir

Type of "Dri]

Driller

ChUCkatUCk . Comole

m -" GES IhC. Ground

] ' CMF 5S Ground

.... _-— *-D> pUQh a

tion Date

Elevation

rfater Deoth

t completion

after 270rjays
Geolo-" "

Elev.

41.22

40-

35-

oist - : -;_...:=; - A. Avubohay • lotal

Depth

1 —

£ —

•q _

4 —

5 —

—— &—

7 —

8 —

9 —

Description

Ground Surface ! -. .,: J; . ._- -
0.0-6..0;.._5ANP '(Sw): .tan., medium grained

4.0-5.0: same as above but WET

S.O-a.g: . JAijjj (SW); white, tiedium grained, wet

B. 2-11.0: _3ANp (SP/SC): gray, nedium to coarse
grained wath thin (1-2") layers of clayey ssna .

Depth of Soring

Li
th
ol
og
y

1

u 5 " *•-I E a > -tJ
ff 1 1 S
^ ° S1 m 3

1

9/22/89

9/22/89

41.22

4.015Z "-"
. 3.201 i
14.0'
Lock #

Remarks

Stickuc - -.59
HSA with split spoons

for sampling
SS Run 1: 0,0-2.0

1.83/2.0 recovery
OVA: Oppm on spopn

2ppm in hole
SS Hun 2: 2.0-1.0

1.83/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
SS Bun 3: 4.0-6.0

1.63/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
SS Run A: 6.0-6.0

3.B3/2.0 recovery
OVA: Oppfn on spoon

0.6Dpm in hole
SS flun S; @. 0-10.0

1.RV5.0 rernverv

We])

Const.

i

"31

1

QQ

I
£
E

«

31

—
'••

"i

*For rock coring = % Recovery
(ROD) . . . - - - -

Saunders:" Supply ""Company
fa .:.:;.-. . .::."- ... .....,™ ...
^Ecology and Environment", inc. . . . . . . . -- -----T'Tir. "."1 Buffalo, New York •

B-57

recycled paper



DRILLIM- LlG of WELL NO."HW-7-S •'•- - -" -Page. a of A
Srate Vi raini R ~ r i nrat-inn " " Chuck a tuck 1

Elev.

30-

i
Deotfi ! Descrip-ion

ii

4t_

33 —

"

11.0-18.0; .SAfC CSP): white, medium to coarse

12.0-14.0: CLAV (CU : greenish gray, trace sand
locally

LH
ho
lo
gy

'/

'//

Y/

& *

6

•3
i
51
to 5

9
g

__5 ——
ii;

Remarks

OVA: Oflpm on SDOC-
0.5ppn in nole

SS Run 6: 10.0-12.0
1.83/2.0 recovery

OVA: Oppm on sgoon
O.Sppm in hole

SS Run 7: 12.0-14.0
1.B3/2.0 recovery

OVA: Oppm on spoon
O.SpDffl in hole

Well
Const I

life

Hi

^ Saunders Supply Company
C^Ecology and EnvSronment. Inc. - : Buffalo, New York |

B-58



DRILTING" 035̂ 0- ""RII-Lt. Wr̂ 'MW-'Ŝ D" '" Page 1 of 2

State

Location

Drilling Far

Type of Ori.

Driller.

Geologist

Elev.

41.37

40-

35-

Depth

1 •——

2 —

3 —

4 —

5 —

—— 6—

7 —

9 —

».--•---"'-.- ^."rniniS"" ."•"•"• start "bate"

--:_.-... . _ ...ChUCkatUCk Camnle

"ni~ '""'""" " "GÊ S Trie . Grouno

1 •' .- :' ...CMF 55 " " Rnounrl

' - D"." PUQh " - a

tion Date

Elevation

rfater Deptn

c completion

after
A. Avubahfl

1 Otdl

Description

Ground Surface _ " """"." .. "... . ' '- -
0.0-5-0: -SAijp {SwJ:.Tan.""me(.iua grained

4.0-5.0: same as above but WET . .

5.0-8.2; _5.ANp !Sw); white, mediuin grained, wet

8. 2-11.0: SANp (SP/SC): gray, medium to coarse
grained with thin !l-2") layers o* clayey sand

Dept

Ll
th

ol
og

y

I

SZOaays .
n of Boring

«• c

tl
o

tfl

"7

K

X

*

X
o c

9/22/89

9/29/89

41.37
i

11. BBS
10.701
26.0'
Lock #

Remarks

Stickup - -0.43
HSA with split spoons

for sampling
Auger: 0.0-12.0
OVA: 0.5-lppm In hole

Well

Const.

t

1
$

1

SB11

•f

•m

\
/

/

/

f

/

KFor rock "coring ='% Recovery . . . _ _ _ . .
(ROD)

Saunders ..Supply Company

jjEcolo.gy and. Environment, Inc. Buffalo, New York

B-59

recycled paper



DRILL!*, ̂ 1™ .-of WELL "NO. .:"MV/-8-D ' .. ; . PagTs o
st*.» Virmn =r --- i nation " Chuckaturk

Elev.

30-

25-

20-

Oeptn

-

-
"-

13 —_

J" _
15 —

36 —

4-7 .........
—

39 —

20 —

21 —

22—

23 —

24 —

25—

Description

lî O-lcU-C: ̂ jjg? tSPJ: white. mecJJum to coerse

12.0-li.C; £L£.V CCLl ; greenish gray, trace silty
clay, trace thin (3"l layers of clayey sand

1-t.O-lTJ: .SAM3 (S=): greenish gray, medium to
coarse grained with 1" yellow clay layers
«10X)

17.3-lS-.-07 SIt.TV Ci.AV gnC 5H.T fCL/MLl : grePniBh
i 5f-ay. f40X silt, SB04 silty clay /

IS. 0-26.0; SILTv SAND (SM) : gray, abunaant wnite
and gray shells [YorktoNfi Formation)

-

LJ
ti

io
lo

gy

;̂

///
//,
///
./

'://

7/

/

u "g
Q *

1

!
*

,i
I 1

2 • ;

•I1
•

—

-

T

.'"

4 • 2

1 ^• ,

Remarks

ShelDy Tube: 12.0-"i-fl.

<A
WeH I

Const.J

?̂
f

•

LK
ĤH

"
SS Run 1: 14. 0-16. "0

1.83/2.0 recovery
OVA: Oppm on spoon

2ppm In hole
SS Run 2: 16-D-lB.O

1.83/2.0 recovery
OVA: Oppm on spoon

2ppm in hale
Augered from 18.0-24.

SS Run 3: 24. 0-26 ."ff
1.03/2.0 recovery

OVA: Oppm on sponrv
C.Sppm in nole

NOTE: Installed 3 "10
low carocn stee
casing to 13 ft

I

.
J

_
^

—
=
E
^

M

~

1

ra - - - Saunders Supply Company ~ ~'
CjEcology and Environment, Inc. '~~ - : -. -Buffalo, New YorK

B-60



DRILLING L::;.:0:F\W"ELL"'""̂  . Page .; .c
State

Location

Drilling Fir

Type of Dri]

Driller

... -..-"., Virainia '; start Date

.. .. ...-ChUCkatUCk Cnmnle

m ... "'BES- Inc . - Ground

1" -" "CMF 55 " " Groimfl*

-•• •- — -:-.:-.- tr. Puqh "- • - . ...a

.ion Date

Elevation

tfater Deptn
. completion

after 60 days
Geologist

Elev.

37.87

35-

30-

Depth

G

i ——

•̂

4 —

5 —

6 —

•j , _

" e—
9 —

;-._.::.;. —— A. Avuboha' lotai 1

Description

Ground Surface "„ ":^ " , I~" '."'
0-0-1.3: ̂ ND'(SM)": Black sand and ̂ opsoil

.1.3-2. 0:.i£|tffl (SP): white, medium ta fine <-
grained, moist . . -- /

2.0-S.75: ^ANO/P-AYEY SAND (SP/SC1 : brownish
:,.gray. compact sand'snd SO* clayey sand ._

5. 75-9. S: SAND. (SW)": tan. coarse grained .... . -

Q. 5-1(1.3- SAND fSH-SCi7 t«n ^tnrt QPBV. finp

Jepth of Boring

Li
th
ol
og
y

1
- t l - -

u ? - *Is 1 11
59 ° S m 5

1 1 :
I \

J|

j
fl fl

7/25/89 "

?!— j

7/25/89

37.87 •

10.502
10.50*
14.0'
Lock f

Remarks

Stickup * -0.15
HSA with split spoons

for sampling
SS Run 1: 0.0-2.0

1.83/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
S3 Run 2: 2.0-4.0

1.83/2.0 recovery
OVA: Oopro on spoon

Oppm in hole
SS Run 3: 4.0-6.0

1.83/2.0 recovery
OVA: Oppm on spoon

Oppffi in hole
SS Run 4: 6.0-8.0

1.83/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
SS Run & 8.0-10.0

1.93/2.0 recovery

Well

Const.

i

•*•

JCJO

-

z

—

9

•*

*Fo~r ~ rocr^corohg =. ̂ Recovery " " . .
(ROD) " • -

Saunders' Supply "Company " .'
r & - : . _ • - - . — ' . . - ; . . • • - ; - . - i;-i ̂ ~ : :::,:....;...... . . - - " : - - - " - 1
^Ecology and Environment, inc.". Buffalo, New York

B-61

recycled paper " " " "a"'B-O A I C5''<S>OHn(1 <>Ilv'il""nnie"15'8'8



DRILLING "LOG of WELL "NO . HW~-9.-S . ~- --. Page 2 of 2
state Viroinia •" Locati n " — "~~ Chuckatuck

Eiev.

25-

Depth

21 —

aa—
33—

Description

g^ainea locally siltv «20S) with trace of clayr

lO.3-i3.Ct SariG tSwj : whi*s ana drown, medDum
Srsinew.. we.

13- 0-13.5. sane as above with rusty, iron-rich

1̂ .!»-14 fV r^av *n 1 • ^opfsmsh ̂ rav. st-.ff

1

{!•

'//

a, •= L-.
IS 1
fl£ ft ll
— e— • — 3 —

1
• ;
1
• 4

Remarks

OVA: Oppm on spoon
Qppm in hole

SS Run 6: 10.0-12.0
1.83/2.0 recovery

OVA: Oppm on spoon
Optim in hole

SS Hun 7: 12.0-14.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

Well

Const.

-fĉ
zi

1
&$$!$&

~ - - Saunders Supply Company"
[̂ Ecology and Environment. Inc. -;- ~ " --. : Buffalo, New York

B-62

JB30I589



DRILLING LBG':aF̂ vfELL"N6",_: MW-10-D " " "" Page i of 2
State .

Location

Drilling Fir

Type oTT)ri]

Driller

Geologist

Elev.

37.64

35-

30-

Depth

—— i —

^
*™

3 —

4 —

5 —

•7 „ _

8 —

9 —

. _....__ -V il~C jrt la ~ . •"* Start Date

- ChUCkatUCk ' Comnle

m '".-' ~; GFS IhcY "̂  Ground

1 :~ : -̂ -- '::..- CME 55 " " ." firounri
s

- "".--- ——~ - "D. .Puah " " " a
a

———----•A. Avuhnhan.vuL/wnu |Qtal

Description

Ground Surface. : "-_._...,-,,. .._-.=-----
0-0-1.0; ..SMD-fSM): oiack send a'hd topsoil

1.0-2.0: jAjjp (SP): white, medium to fine
orainprl. wpt ... ........

2-.Q-6.Jh .gANp pnd CLAVty..SAhJD fSP/SCl : Droi-mish
gray, compact sand and clayey sand (<20X)

.... . . ......_..... - ~, -,- - -----

6.0-9.5; SODS {SW): fan', course groined

.__. - — — - - -

9.5-10.0- S4ND (SP1 : tananflorav. fine' nrainPd.

tion Date

Elevation

rfater Depth
t completion

ter STOdays

^epth of Borang

Li
th

ol
og

y

i
ti-

*For rocTk cor'Tng" "^ % Recovery
(RQD) - - - - -

Sa.un.cf ens. ..Supply C
.... ,. _. .̂ - ^ __/•;;: ;", _.,,..-/". _._̂  "..

Êcology" and Environment, Inc.

.- - ,&1 1 II
% 2 S * &

' m *i
9/20/89' ' ' '

9/25/89 " :

37.64

11. 11 S
12.701
26.0'
Lock #

Remarks

Stickup - -0.28
NOTE: This paint
overlays KF-2

HSA with split spoons
for samel ing

SS flun 1; 0.0-2.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 2: 2.0-4.0
1.83/2.0 recovery

OVA: Oopm on spoon
Oppm in hole

S3 Run 3: 4.0-6.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 4: 6.0-8.0
1,83/2,0 recovery

OVA: Oppm on spocn
Doom \n ha IP

well
Const .

i

*

v
\
\
\
\
\
\
\
\
\
\
\

^

SEai

••
••

^

\
'",
'<

Company
Buffa]o, New York

B-63

recycled p'aper"" ' - - - , ftlĈ 'U I W JV w<>log% and environment590



DRILLING LOG of WELL NO. MW-10-D Page. 2 of si
J

<;* at * -— V i r a i n i a - Locst *> on Ch u c k a t u c k i

_,.-.

£5-

20-

15-

Qeptn

21 —

12 —

-

15 —

25 —

37 —

38-

19—

20—

21 —

22—

23—

24 —

25 —

OHC-™.. ^--

L locally salty (BiCBt* and clayey (B10*3 /

10.0-13-0: _S_*jjp ESWi: tan and orange, coarse
grainea, wet

l3.D-14.Oi O.AYFY SlLT/pILTY CLAY (ML/CL1 1
y*wii«!b tyrflu 6 SO* rlavPV «!ilt

14.0-20.3: SItTY SAND (SMl: daH( greenish orav.
»20K silt, trace of clay, trace of white shell
fragments at bottom

- - - .. _

20.3-25-0: S/LT/STLTY SAND (ML/SM): gray. P4QX
silty sand, abundant white shell fragments
lYotsstown Forsatian)

- -

- - -

ato

^

1* i ii•i••
9

t
|T

'.-'
-

\
H

-,

e

10 | 2

. 1 3

"
SS Run 5: B. 0-10.0

1.8.3/2.0 recovery
OVA: Oppm on spoon

WeH
Const .

^
Qppm in noie y/

S3 Run & 10.0-12.0 V/
1.83/2.0 recovery^

OVA: Oppm on s&oon H
Oppm in hole H

SS Run 7: 12.0-14.0 •
1.53/2.0 recovery H

OVA: Oppm on spoon
Oppm in hole

SS Hun 8: 14.0-15.0
1.53/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

Shelby Tube:. 15.0-18,
OVA: Oppm in ho2e
Augered: IB. 0-24.0
OVA: Oppm in hole

SS Run 9: 24.0-26.0
is 1.83/2.0 recovery
OVA: . Oppm on spoon

Qppm in hole

3 '

~

£

-

B̂

Ĥ
^̂

••»

—

/

1

ni
Ti

~ s -- Saunders Supply Company ~ ~~ " .-;
G?£ca3agy and Environment, Inc. - Buffalo, New York

B-64



-.•^ILLING LQG.L of TsfELL~lT6 . MW-fl-S ' ." Page i of a|
r - - - ".--..; .... .-: .:::. 'V.Virainia ' ' Start

:_-. ration . ... ChUCkatUCk Comnle

D-:31inc Firm" "~(?ES -Inc., Ground

T.-DE of "Dri'll " .. _CMF 55 - - '_ Ground

Driller
. . . . au . H u on

:ion Date

"Elevation

oater Depth
: completion

after
Geologist .

Elev.

35.40
35-

30-

Deptn

—— i —

2 —

•3 __

4 —

B —

g _

—— g ——•y

"• .... A . Avuhoha1 lotai

Description

Ground Surface : / ;— -- -7
0,07l_.0;.̂ ANa_.{SP)': 'Drown, locelly black, medium

to fine OPBinpfl
1.0-9.Q:_SANn_.fSP): brawn and white, medium to

= -fine grained . . .. ... . ......

— —

9.0-10. fl: ClAVEX ..SILJV SAND tSH-SCl : "brownish
QPflV 20* Clflu POX" RiTt

60 days

teptn of Boring

Ll
th

ol
og

y

%

- 1 o * i& "fi ° §

1 1 '

1

7/15/89

7/15/89

35.4:

R.052
8.503E
18.0'
Lock #

Remarks

Stickup - 0.02
NOTE; This point
overlays KF-5

HSA with split sppons
for sampling

SS Run i: 0.0-2.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in nole

SS Run 2: 2.0-4.0
1.83/2.0 recovery

OVA: Oppm on spoon
Opnm in ho]p

SS Bun 3: 4.0-6-0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 4: 6.0-8.0
1-B3/2.0 recovery

OVA: Oppm en spoon
Gnnm In holp

Well

Const.

i

*

•*•

j
Ec
=

i

^

i
*For rock .corin'g" ="% Recovery

(ROD)

S a unders": Supply Company '
3iPPJUgy."-ibd Environment, IncV ' ' ' ". - " "" " -------- • Buffalo, New York

B-65

recycled paper _.... . _..... . ——-- . _ . -. ————— erotog) and onvinmmcni

RR30'l592



DRILLIN:- LOG of WELL NO. -MW-II-
Statp VlPDini B i fication

Elev,

25-

£0-

Deotn

31 —

32—

"
34 —

15—

36 —

37—

1°

Oescriotlon

1C. 0-13.0: .SAjjfJ (Swj: Brown, coarse grained.
very coarse grained at bottom, trace of bJack
organics

13. 0-13.5; SAND (SW): drown, rusty, iron-rich. ..
. coarse grained /

13.5-17.5: CLAYEY SILT (ML) : gray, 20* clay. 205!
sandy clay

17.5-lB.O: SJtTY SAf* (SM) : c^ray with white
i She3] fFagnenta /

••

S ._". ... : ; - - ... Page 2 of &

Chuckatuck ™

Li
tt
wl
og
v

« c S

1] \\& 2 \G
11
03 5

ji
T̂

B • 3

1
W S

Remarks

SS Run 5: 9.0-10.0
1.63/2. a recovery

OVAL. Oppm on spoon
Oppm in hale

SS Run 6: 10.0-12.0
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 7: 12.0-14.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 9: 14.0-15.0
1.93/2.0 recovery

OVA: Oppm on spoon
. Oppm in hale

SS Run 9: iC.O-ia.O
1.B3 recovery

OVA: Oppm on spoon
Oppm in hole

Well

Const.

-E
_

ii

<

~ Saunders Supply Company
^Ecology and Environment, Inc. Buffalo, "New York

B-66

I593



DRILLINC--LQG..-Q? WELL "No . MW-12-D Page i of 3
State __ „ .. ._ — . ..Vircnnia . Start Date

Location

Drilling Fir

Type of Dri:

Driller

.ChUCkStUCk Carriole

m """ " """ GES~T"nc7 " Ground

] "" ". ._• CME 55 Ground

•••••- " D. Puah a

tion Date

Elevation

rfater Depth

t completion

after 270rjays
Geologist

Elev.

34,73

30-

2.5-

Depth

i —

3 —

—— 4 —

R -•••—

7 ..

8 —

9 —

~ ...-.- A. Avubofia* lotal

Description

Ground Surface
O.O-g.O: jANp 'iSKh tan^ medium groaned

2.0-4.0: JAND [Sw): white, medium grained

4.Q-10.-*!: jAND (SW) : tan and orange, medium
.grained . - . . .

3eptn of Boring

ti
th

ol
og

y

|S
I

':•<
V

*,

S J

9/P1/89

9/27/89

34.73

8.805
40. 0*
Lack #

Remarks

Stickup - -0.25
HSA «otn split spoons

for sampling
Auger; 0.0-iO.O
OVA: Oppm in hole

wen

Const.

i

*

1

X\
\\
\\
\\
\\
\\
\\
\\
N

202

I

I

B

HI

\

\
/

/

/

*For rock coring = % Recovery
(RQD)

Saunders. 'Supply Company
rr$ ~ " ' "".. . - ..--—-..---- — ___---.- -
U^Ecglagy^aricJ ""EnvTronmenC' Inc . Buffalo, New York

B-67

recycled paper . * ,p* A rt t f f\ t ecolo2> und



DRILLING LOG of WELL NO. MW-12-D ._ .. Page 2.0 f 2}
state Virninra • Location Chi]"

Elev.

20-

35-

30-

5-

Depth

3i —

32 —

13—

15 —

15 —

17—

18 —

39™

20 —

21 —

22—

23 —

24 —

25—

26—

37—

28 —

as—
30 —

SI-

32 —

33—

Description

10,4-11.2: .SIlJY SAhp (SM) : tan and qray. ilOX
. silt. locally tnin gray c3ay layers f"

11. 2-12. 5: JĴ y tCL): gray. 620X clayey silt
12.6-14.0: _g.AY.ano SAND (CL/SPh gray, clay and

sano. 7" clay at bottom of the auger

1i.0-1J.Sr Sflfjn rSWl • wMt.p. roars;** jralnisrt
K.5-13.5: aAYEY SILT ftttJ : greenish grey. 830%

15.S-40.0: SUT 9nti SILTY SÂ IO CML/SM5: grav.
aciunaant gray stiell fragments (Yorktown
Forwjtlon]

-. — .

-

-

Ut
ho
to
gy

•' •

|J|1I

i
^ 1 1

1 :— m^~•
K

5

i•~
*

*

12

i
5

r
X

K
b .

.-

'.

•*

nR'atuck

Remarks

SS Bun 1: 10. 0-12.0
i .83/2.0 recovery

Pushed not haumered
OVA: Oppm on spoon

Oppm in hole
SS Hun & 12.0-14.0

0.42/2.0 recovery'
Pushed not hannered
DVA: Oppsn on spoon

Oppm in hole
SS Bun 3: 14.0-1E.O

1.83/2.0 recovery
OVA: Oppm on spoon

Oppm in hole
Augered: 16.0-1B.O
OVA; Opom in hole

1.83/2.0 recovery
OVA: Oppm on spoon

Oppffl in ncle
SS Run 4: 19.0-23.0

Augered: 21.0-24.0
OVA: Oppm in hole

SS Run 5: 24.0-26.0
1.B3/2.0 recovery

OVA; Oppm on spoon
Oppm in hole

Augered: 26.0-29.0

SS Bun 6: 29.0-31.0 .
Snelby Tuoe Sample

from £9.0-31.0

AugereO: 31.0-34.0
OVA: Oppm in hole

Well
Const .
Tl

\
i
1:

(••M
— ̂

Î H
MH

•̂
•••I

^

^

~

i
•B
•1•

~ Saunders Supply Company "
t^Ecology and Environment, Inc. -- - -.- - Buffalo, New York

B-68

8R30I595



DRILLING: LQG .af ?WELL̂ ..NO. Mw-i2-D.. ... -- page 3 of 3
state - - ..-Viroinl 3 Location ' Chuckatuck>. i
Elev.

0-

~5H

Depth

34 —

35 —

35 —

37 —

38 —

39 —

Descrictian

.- - -

— -- - - -- •-

_̂̂ ^ . _ ....._.„.,--._ ' O"a Ul !UCf O ..JUJ-lp-Ly

J?£calogy and Environment, Inc.""

>.en
o

I
•*•»

-J

JS IH *
Ii

7

e

a
•§>•tfl

= =s J

\l
1^ ?

Remarks

SS Bun 7: 34.0-36.0
1.83/2.0 recovery

OVA; Oppm on spoon
Oopm in hole

Augered: 36.0-30.0
OVA: Oppm in ho3e

SS Run B: 38.0-40.0
1.53/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

NOTE: Installed 5*10
Jow carbon stee
casing tD 14 ft

Well

Const.

1

Company ....
Buffalo, New York

B-69

recycled paper ecology and t'nvircmnirm

Si30f596



DRILLING LOG of WELL No. "MW-13-S -Zi: .- :. : "..Page;! of.

State

Location

Drilling Fir

Type of DPI:

Driller

Geologist

Elev.

32,41

30-

25-

Depth

_
i —

-

4 —

5 —

5—

"7 •—
_

Q _

9 —

Vircnriia Start Date

ChUCkatUCk namnlei

n " "" GES Inc. Ground

1 TMF 55 " Rpounrii

D. Puah a
a

A. Avuhoha total i

Description

Ground Surface
0.0-2.0; -$ANO (SMJ: dark gray, sand and topsoil.

-----

2.0-3.Q: -S.ANO (SP): Dlack. medium to fine"

3. 0-ll. £ SAt€) (Sw) : wtiite to gray, medium
grainea. wet

:ion Date

Elevation

*ater Depth

: completion
fter 60 flavs

lepth of Boring

Li
th

ol
og

y

f I
o

*.
.-,'

.*•,

•~
: *

1

, X

O C
S o

3

4
3

1 4"
X

7/27/89" r

7/27/89

32.41

2.89S
3.751
18.0'
Lock #

Remarks

Stickup - -0.14 .
HSA witn split spoons

for sampling
Auger: 0.0-6.0
DVA: Oppm in Hole

SS Run l: 6.0-8.0
1.63/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

Auger: 9.0-10.0
OVA: Qooni in ho^e

Const.

I

—
-1

—
~~

E
E

*For rock coring * % Recovery
(ROD)

Saunders Supply Company
^Ecology and Environment, Inc. —— ^" — - — - --— ... Buffalo, New York

B-70

ftR30!597



DRILLING ' Lff&. oT WETL INC^VIW-IS-S " ., Page-2 of 2
ststP . .. . ., - Virainia —TTocatign" . Chuckatunk^ i <
Elev.

20-

15-

i

Depth

11 —

12 —
A -^13 —

14 —
_

15 —

16 —

— & —

— IS —

*

Description '

- —

. . _ . . . _ . _ . .— - . .
11.2-11.7: S/ANO (SW): white, quartznse, coarse f
\ to very coarse grained /

ll.7-12_3:-J$Aj&l (SW)'.: dark green, medium
grained, may contain contaminants

12.3-17.0:-3AND (SP1 : dark green, medium to fine
grained

. . . ----- -

17.0-lB-ff: SILfy SANO'i:"SM"l: dark preen. POK .. -
silt Pnx rlflv »f hottnm _ .,

LH
ho

lo
gy

i

-10. *

3 «
1>.in u

S • 2

H 4m 2

'V'H i
4 1 4H iI
I ;

Remarks

SS Run 2: 10.0-13.0
1.83/2.0 recovery

OVA: Oppm on spoon
Oppm in nole

SS Hun 3: 12.0-H.O
1.83/2.0 recovery

OVA: Oopm on spoon.
Oppm in hole

SS Run 4: 14.0-15.0
1.25/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

SS Run 5: 16.0-18.0
1.83/2.0 recovery

OVA: Oppm on spoon
Opom in fiole

WE]3

Const.

fe ;
t— - :

1 ^m

• •*"*

;' ' "~ •
—

™" . 1

|:;

,«--.—- —_-_. -^Saynders Supply Company...
tSfecolIgy andTnvirQnmentr'lnc. " " Buffalo, New York

B-71

recycled paper __ ecal<>£\ and environment

W30I598



DRILLING LOG of WELL "No . MW-14-D , __ . Page i gf 2]

Sta^ _. . ViPQinia • Start Date ... ..9/P3/89 1.

Locfltinn ._. ChUCkatUCk Comnletion Date ._ 9/28/89 j

Drillinc Firm GES If)CT~ ";" "^""Ground Elevation " " " 32.33 " 1

7voe nf Drill CMF F)R Grnunriwater Depth

„ ., n Oiint-, at completion .Driller U . FUQn 3.7RS
after 270aavs -- 3. BO 5

Geologist A. Avuhoha iota! .3eotn of Bonina" 26 . 0 *
Lock *

Elev.

32,33

30-

35-

Oeoth

.̂

t _ _ _

_

a—
3 —

4 —

5—

5—

7— •

8—]_
9 —

_

Description

Ground Surface .
0.0-12.7: SAND [SPJ: grayisti wnite. medium to

coarse grained, wet

- =--
— _

-= .

- - - — . ' . _ . _

>-
^
o

ii ?g. *
* S ff

•
."'

: __ i

-

*

I

*

IE
0 C

m 5

1 • 1

1 1
i

2 • 3

1

Remarks

Stickup - -0.45
HSA with split spoons

for sampling
Auger: 0.0̂ 6.0
OVA: l.Sppm In hole

SS Run i: 5.0-8.0
1.B3/2.0 recovery

OVA: Oppm on spoon
l.Sppis in hole

S3 Run 2: B. 0-10.0
1.B3/2.0 recovery

OVA: Oppm on spoori
l.fl in rmlf*

Well
Const.

i

.̂
_m_
f

?̂
f/,
''/,
'/
/)
'/
/,
'/(
//
' /

SS

X

:

'7
•™
•/
/

/

/;
/;
/•
n
>|
•'J
>j
''J
'y

*FQP rock, coring = % Recovery - - - . . . . _
(ROD)

Saunders Supply Company "

3?£cology and Environment, Inc. J- "~ " . ._..._ ;Buffa3o, New York"



DRILLING.LOG- of WELL- NO. .MW-14-D Page 2 of 2

state - ViraTn'ia " = - - nranon Ch'uckat irk
ElevT

20-

15.-]

30-

Depth

11-

SS—

13 —

.* V —

IE

17 —

18 —

19.—

20 —

21 —

22 —

23 —

24 —

25 —

Description : ..

'. ...___-__.. .-—.. _...___... .--

- .- ,...____!. ... ........ --^- -- -

lg.7.-15.-Q:...CLAy/SILTY CLAY '(CL) : -"greenisn gray.
&iJt.y._.[<20S;j with <10X sand

15.0-16.0: JANO . (5W1 : gray to clear, coarse
prawned . . .

15.0-26. Oi .SILTY SANO .(SM) : gray, white and gray
snell fragments

. ._,....=.-==_.__,._- . . _ - - - _ - . .

. - -

........ _.__=.. ._._.̂ .-̂ _-.-_-_ .=.,__—

-_.,...—— ...— ..--,-- -- -

...

Li
th
ol
og
y

'̂//,

aj =

a
ao

1
If

3 • 9

1
1

___ II

5 1

0

2
B

1 "

6

•
2

1 »H *1i1 1

Remarks

SS Bun 6: lO.D-l2.fl
1.83/2.0 recovery

OVA: Oppm on spoon

well
I

Cortst .
1

XJJ ,' J

\
1-Qppm in nole XJf ^

SS Run 4: 12.G-12.0 HI
1.00/2.0 recovery H •

OVA: Oppm on spoon ^1 •
Ippm in hale ^| H

Shelby Tube: 13.0-15.
S3 Run 5; 15.Q-I7.0

1.83/2.0 recovery
OVA: Oppm en spoon

Ippm in hole
Augered: 17.0-20.0
OVA: ippm in hole

1.B3/2.0 recovery
OVA: Oppm on spoon

ippm in nale

SS Run 6: 20.0-a£-0

Augered: £2. 0-24.. 0

S3 Run 7: 24.0-25.0
1.83/2-0 recovery

OVA: Oppm on spoon
.Qppm in hole

NOTE: Installed Q"ID
low caroon stee3
casing to 14 ft

', '

'

t

If
Ĥ

•rfV

•̂ H

—

•̂

mmi
•̂
**•

v̂
t̂fV

t̂fi
^̂

Mi»
^̂

«̂-
•̂ *»

••ff
!!•••

•«•
1̂
!•*

^̂

',

^ • - -- - -Saunders"."Supply Comp.any •
t5f Ecology." an ĝ "vl̂ dml7vfr̂ ncr~" " "" r' " """"-" Buffalo," New York 1

B-73

recycled paper ~~ . ~". ~_; . .'I ... - - -- ——--- »---*» /\ A'olof>\ and environment



DRILLING LaG Of WELL... No . MW-15-S ..::.: -:":. -.' zrPageYof â

State

Location

Drilling Fjr

Type of Dril

Driller

Virtnnia start nate

ChUCkatUCk Cnrnnle

re GFS InC . ' Ground

1 OME 55 " " Ground

D. Puarr- "• •"'-"* - s

5/22/90 '

:ian Date

Elevation

tfater Depth
. completion

after
Geologist

Elev.

41,17

40-

35-

Depth

-
< -.._

a—
3 —

s—
5 —

"7 —

Q— —

g—

.. A. Avuhoha lotai

Description

n

Ground Surface ~ -
O.O-O.B: ,GPJrVQ. (GMl: road gravel and topsoil

0.8-5.7; _SAfg) (SP): brown, fine to mediun and
fine grained, locally rusty colored

5.7-7.8: CLAY {CU: gray, stiff

7.8-8.4: SANOv CLAY ICL): arav. transitional
\ /

B. 4-9. 3: .gJAt̂ J [SP): gray, coarse grained.

5/P^/qn-

41. 17
—

3Q davs 7. 10 X
3eptn of Boring

eno

1

•~4

I///

I1 1 It« _ >- 03 Oft g n o

1 1 '
1
I
1

'|ir, 3
1 ^
• 10
Ĵ ij

5 i ̂

14.0'

f

Lock #

Remarks

Stickup - -0.16 .
NOTE: This point
overlays XT -5

HSA with split spoons
for sampling

SS Run 1: 0.0-2,0
1.75/2.0 recovery

OVA: Oppm on spoon
3ppm in nole

S3 Run 2: 2/0-4.0 .
2.0/2.0 recovery

DVA; 0.5-lppn on spoo
ippm in hole

SS Run 3: 4.0-5.0
1.67/2.0 recovery

OVA; Oppm on sooon
2ppm in Hole

SS Hun 4: 6.0-8.0
1.75/2.0 recovery

OVA: Oppm on spoon

well

Const,

G

E

i

use ;

-«

1

1
rlt

*For rock coring = % Recovery
(ROD)

Saunders Supply Company5
^Ecology and Environment. Inc. " Buffalo, New York

r

£)

B-74 •



DRIO-ING-.:LOG af WELL NO. MW-15-S ' Page E of a
state - V irain i B ' ' L neat \ or, Chuck a tuck
Elev.

30-

Depth

11 —

12 —

13 —

3-3

ffi>" ""rÎ Eco 1 bgy

Description

\ ._.. . . . . . /
£.6-10.0: SL&f (CL): greenish brown .. .. r
lic.o-iG.75: CLAY qnfl SAMD (CL/SC): . /
\ inter-fingering gray clay and clayey sand ff
,1 1.
110. 75-11. 75: _CLAY-(CU: greenish gray, sticky f
{ ' " 1
11. 75-1-:. 0: CLAY nnd "SAND fCL/SC> :

interfingerings of gray clay, sand and sandy /
1 clay

----- --Saunders Supply
and Environment, Inc.

Ut
tt
ol
og
y

^

-Is
= f
SJf
6 •

7 1

2125

————

Remarks

SS Hun 5: 8.0-10,0
1.B7/2.0 recovery

OVA: Oppm on spoon
0,.5-lppra in hole

SS Run 6: 10.0-12.0
£.0/2.0 recovery

OVA: Oppm en spoon
Oppm in hole

SS Run 7: 12.0-14.0
2.0/2.0 recovery

OVA: Oppm on spoon
Oppm in hale

Well
Const.

&

1

Company
'.**"""'r ." Buffalo, New York

B-75

* " ° erologj and environment

\6-02



DRILLING LOG of WELL .No /"MW-16-S :~ - ^: - - ~ Page" i Of ̂
State

Location

Drilling Fir

Type of Dril

Driller

Virainia - start Date

ChUCkatUCk Comnle

IB ~" GfIS In' , Ground

1 CMc 55 - — -GrnuW

D. Puah - - a

bion Date

Elevation

•fat~er~ Depth

t completion

after
Geologist

Elev.

42.34

40-

35-

Deptn

i —

e—
3 —

5 —

_j
-

9— —

A. Avuhnha •-^-^ lotal

Description

Ground Surface
0.0-0.33: -SANP [SM) : sana with 20X topsail. r

vegetation ano rootlets throughout /
\ /
0.33-6.0; ̂ SAMO (SP/SC): broMn to translucent

wfiste. nedium to fine grained with some clayey
sand, presence of black organics nay indicate
fi33 aatsrial

3.5-4: saae as anove Put wet . .

5.0: Q_AVtY SAf̂ f LAYFP.

5. 0-7.0: -SAND gng CLAY (SC/O.) l inter finger ing
of Drown medium to fine grained sand and (10X)
black, organic-rich clay, sparse rootlets /

\ ——————————————————————————————————— L
7.0-7.5: .SANO (SP) : gray. neOium to fine /
7.5-B.O; CLAYgy SAfC {SCJ : gray, trace nlack /

1
3.Q-Q.X- CLAY TO)- or^PntRh onnv. flTirbPr >B.T /

5/21/90 m
5/21/flO

- '45.34- " -

5.002
0 davs - 8.60T

Deptn of Boring

Li
th

oJ
og

y
[•

1 ,"

"//

Y/s

eu "g -. x

ll | |s

••

:|
" I ^
I '

11 e

12.0'
Lock *

Remarks

Stickup - -0.14
NOTE: 7h35 point
overlays WP-7

HSA with split spoons
for sampling

SS Run i: 0.0-2.0
2.0/2.0 recovery

DVA: Oppro on spoon
off scale in no3

SS Run 2: 8.0-4.0
2.0/2.0 recovery

OVA: Oppm on spoon
off scale in hoi

SS Run 3; 4..0-6.0 __..
2.0/2.0 recovery

OVA: Oppm on spoon
off scale in no3

SS Hun 4: 6.0-8.0
2.0/2.0 recovery

OVA: Oppm on spoon
nff sralp in hnl

Well

Canst.

D

i
9

I

B

E3

,
E
E
3

i

*For rock coring = % Recovery
(ROD)

Saunders Supply Company^

Êcology and Environment. Inc. Buffalo, New York

B-76

SR30I603



DRILLING LO'Ĝ ôf :'WElJ:"'Nffr-;M-i6:"|.,..r_. _ . Page. 2 erf S

state " "" Virairfla '—-.'' ""locaVTnn"""" Chuckatuck
N

Elev. Depth

— « —

• 10

..
Description •

1 9.0-̂ .5: same Put trace sand /

9.5-11.0; -̂ AtJp (SPj: gray and Dlack. meajum to /
i coarse grained, trace clay at top /

11.0-12.0: .QLAY: 'fCLJi greenish clay and si2ty I
cloy Vorktown confining unit f

Li
th
ol
og
y

^

•> ?
a «
1 ̂

6

1>.
M

j
11
m 5

,

Remarks

SS Run 5: 8.0-10.0
2.D/2.0 recovery

OVA: Oppm on spoon
off scale in ho3

SS Run 6:. 10. 0-12.0
2,0/2.0 recovery

OVA: Opom on spoon
off scale in ho}

Spoon ho]e from 31.0
to 12.0 *BS sealed
with bentonite
pellets

well
Const .

Tf1 ~~t £
• r'-TTV-

*

/g- - -- - ' ..Saunders Supply Company
L5EcglQ.gy"and"Envjrohment, Inc. ' • - • • - • • _. Buffalo, Ne* York

B-77

recycled paper



DRILLING LOG of WELL No. MW-18-D " ."". . Page i of 2

State

Location

Virqjnis • -start Date

ChUCkStUCk romolel

r-sl^ing Farm GES Inc. ""Ground

Type of Orj]

Driller

1 CMF 55 Rroundv

D. Puah ai

.ion

Ele

5/P4/90

DBte 5/25/90 '

vation

/3ter Depth

, completion

after
Geologist

Elev.

38.45

-

35-

30-

Depth

-

2—

3- —

—— 4 —

5—
„
"

7 —

8 —

9____

A. Avuhoha total L

Description

Ground Surface
0.0-1-0: .Saffl {SWJ: fine groined, top 2" of

tansnlT Jtt tnn mniKt
1,0-2.5: Si4?gl [SW); gray, translucent, fine

grained, moist

2.5-4.0: CLAYEY SANO (SCJ : yellowish brown

4.0-1.4; SAljp {SW): brownish gray to orange.
neoiun grained

5 4-K-Q- CLAY ftt t • crav. stiff. sHohtlv sanrlv
S. 0-6. 75. J3.AYgY.._SAhJD (SC): gray and Drown, B20X

\ ^^ f
S. 75-12.0; -5ANO tSwJ: wnite. trace of rusty

orange sand, fine grained

— -38.45

12.B^S
30 davs 17. T6 I

teptn of Boring

Li
th

al
og

y

%.

'//,

u •= - *
*- ^ O > +JQ. ™ a o c
5! £ $ SI

1 ^
———— H —— A ——

4 H 4

T̂"1

" 27 . 0 '
'Lock #

Remarks

Stickup - 3-04
HSA with split spoons

for sampling
SS Run 1: 0.0-2.0

2.0/£,0 recovery
OVA: Oppm on spoon

12pom in hole .
SS flun 2; 2.0-4.0
2.0/2.0 recovery ~"

OVA; Oppm on spoon
l£ppm in dole

SS Run 3: 4.0-B.O
2.0/2.0 recovery

OVA: Oppsi on spoon ~~
I2ppm in hole

S3 Run 4: 6.0-8,0
1.58/2.0 recovery

OVA: Oppm on spoon
Eppm in hole

SS Run 5: 6.0-10.0 _"
1 .B3/3.Q rpf-nverv

well

Const ,

i

*

*

^
/

EBa

'•*

-

/

/
/

/

/
/

«For rock coring • x Recovery
(ROD)

Saunders Supply Company J
re*
QEcology and Environment, Inc". . . . . Buffalo, New York

B-78

SR30



- . . - - - - - . -

DRILL ING , .LOG'., af WELL NO, MW-18-D Page. 2 of 2
• State " " . . . ~."~ VirQlniB .. ".-. location ChUCkatUCk

E3ev.

25-

20-

15-

Depth

11 —

Iu -
33 _

14-

15 —

16—j

17 —

IB-

19—

2G-—

21 —

22 —

23 —
---

24 —

25 —

25 —

. Destrjrjtion

.- -- — . -

12.0-1~37B; "̂ Ayp (SW); brown and rusty orange.
nedium grained, wet

12 .'8-13,0:. Thin laver of gray clay

13.8-K1..4: jTJUAV {CIJL; .orange with accumulation
of oxidized iron and manganese (nodules), 10%
si]t" .... - " -

H. 4-15. 7:. SANDY CLAY ffiU: gray and orange
15.7-16.5: Ĵ AJ (CU): greenish alacu. B10X silt.

i fliOST sand_ . - /

16. 5-27..0̂ _SILIY JAND (SM): green, abundant
white and gray shell fragments (Yorktown
Formation)

...-.:-.- .... - -̂ -— - - -- -,-..-•• -T=---= ;.

_ . . - - ————— . : - • - -

.._..
- — - —

- — — -••"- - • - - • •• -~ ' ""
... .. .._ — . - .. - - --

„,..... _.._. - ̂. ~-J-,,- .---̂ - -

/-gr "" " " *ju u.i iuc( . CL. ^>upp 4 y ..
j?Ec£lagy ancf Environment:","" fnc'. = ' "" " -"'""

Li
tf
ir
jl
og
y

^
1

_aj ̂
n *°

6

7

o 1125
——
7
3
3

i 3
5

B 7
• 10

8 • 1

1 ^
r '

E''

'.'

i*.

•a.

x'

'*'

. s

''xj

x'

' ,
f

Remarks

OVA: Oppm an spoon
2ppm in hole

SS flun & 10. 0-12-0
0.83/2.0 recovery

OVA: Oppm on spoon '

Well

Const .

1I
Oppm in hole Ŷ Y\

SS Bun 7: 12.0-K.0 [/\ l/i
1.83/2.0 recovery DJ M

OVA: Oppm on spoon ^H H
Oppm in hcle Ĥ 1̂

SS Run 8: 14.0-15.G H, |
2.0/2.0 recovery

OVA: Oppm on spoon
Oppm in hole

14.5-16.5:
YcrkCpwn Fm
confining layer

Augered: 16,0-27.0

-I
fmfmf

PB*W

•̂a
•̂i
rmm

~
•••

v^

Î H
>***•

Î H

«̂

^̂

•̂

*•

IP̂

3

•

.•'

'

Cbrnpany. ..
- — " Buffalo, New York

B-79

recycled paper - ;- ' * . -^ X « *̂ "R Vd environril('m



DRILLING LOG of WELL No. MW-19-D " " ^Page"iof2

State

Location

Drilling Fnr

"Fyce of Dra3

Virainia " " start Date

ChUCkatl.'Ck ~ Cnmnlet

n GFS I"tC . Ground

1 CMF 55 Grounri*

D. Puah -- at

ion

Ele

5/23/ga
Date

vation

oter Ospth
completion

after
Geologist

E3ev.

20. 2S
20-

35-

Deotn

i —

2 —

3 —

—— 4 —

5 —

7 —

st ___

9 —

... ..__ A . Avuhoha lotal L

[Description

Ground Surface. - . .
0.0-2.6: Ŝ )QY ,F;̂ p grav and alack, fine

grained, trace of aspnalt fi31 materiaj

2,6-̂ .0; .̂ avĝ F̂ LL: black, nixed with BIOS
aspriBlt

.̂0-6.0: SA*fflf FIU-: Daflk arav. fine to
aeoiuat-fine sana. with trace asphalt fragments

6.0-10.9; £LA¥ (CL) : 03ack. organic-rich ciay.
roots

5/25/90 ""

20.28
-

R". 00 S
30 davs : - - 3 . 80 X

3eptn of" Boring

Li
th
ol
og
y

•*•

«̂ -— «s_

i

E " S o ̂
^ z S1 ̂  <S

I
f' Hi

*

26.0'
Lock #

Remarks

Stickup - 1.28 , .
HSA wnth split spoons

for sampling
SS Run 1: 0.0-2.0

1.0/2.0 recovery
OVA: Oppm on spoon

>200ppm in hole
SS qun 2: 2.0-4.0 ;
. 1.58/2.0 recovery
OVA: Oopm on spoon

>200ppm in nole
SS Hun 3: 4.0-5.0

0.5/2.0 recovery
OVA: Oppm on spoon

>£OOpDffl in hole
SS Run 4: 5.0-8.0

1.33/2-0 recovery
OVA: 50-SOppm on spoo

>£00ppir, in hole
SS P.un 5: S.a-10.0 "~

O.Hrl/P.fl fPCOVEPV'

Well

Const.

ia

-m-,

/'

/'

\
\
\
\
\
\
\
\

-

^ /

/

2. /

/
*For rock coring * % Recovery

(RQQ3 - - . . . .

Saunders Supply Company ~~̂ ~

~5Ecology and Environment, Inc. -~~" - - -•• - -^ - Buffalo, New York

B-80



DRILLING" LOG "oj :WELL Klr< " fT,'V- '"''--— D Paoe 2 of ?
state ...... -,..,.- Virginia' "• ..: :̂  '•-.-, on Churkatunk

Elev.

10-

5-*

0-

-5-

Depth

IS —

13 —

U

15 —

16 —

17 —
-

38 —

19 —

20 —

21 —
-

22 —
—

23 —
_

24—
-

25 —

Description

.. _ . . ..--— - - - — — •

>,

O

1

%̂
//

id. 9-14,0: £LAY (CL).: green. slight3y siltv at \//j«_j 5 3 / Y/s
.^top. Yofktown FormatiDn confining unit Y//

. . . . . . . - - - - - - - - - — - — - -
^ .-.._..- -— ̂.- - - — -———- —— —

14.0-15 5: CL-Ay/SANQY rJLAY~ (CD : qreenish oray.
e_20K sanay c3ay

- . =-.„ - - - - - - - ———— ' - - .••-!"--...-

15..5-26.0: . §ILTY Ŝ fSET.'fSMJ: oray. "abundant white
snel2s {yorktown Formation)

. . - . . - - -
. . ---- - - - - - - - - - -

- . • .—---=- -.- - - .--.-----=-•- _. ==-i=- - - — —

_ _. --,-. ,_̂ _,,-, .- —— —— — ----- -—-

.. — - -
..... - - -- —

- - -̂ -.- -- - - -
-- —

._ .. _ _. ._.__..__
- —

=- - - - --- - - - --
._

. - r- - - -~ - • - - -

-. .- - - - - ----- ~ --' •- ' ~"

.il(r_1 .̂ ,T

'////
////
'/?
%

?'us^ 10

*j
o ̂

•
5 • 2

- • "
1

•
7 • £H 2H 2- M .2 .
B • 1

I
H 21
-̂

*.

N

9 11
12 /-.

*,
. ''_
__

Remarks wen
Const.

..
OVA:. .SOppm on spcPn \f\ \/\

>200ppm in hole ̂  — ̂
SS flur, 6: 10.0-12-0 • H

1.75/2.0 recovervH H
OVA: 5ppm on Sponn ^1 H

>200ppm in hole H |
SS Ron 7: 12.0-14.0 H H

n R-3/? n nBf-n»enu • •1 m——— —— ———

OVA: Oppm on spoon
lOppm in hole 'j j . j

SS Run 6: 14.0-15.0
1.33/2.0 recovery

OVA: Oppm on spoon
5ppm in hole

AugereO: 16.0-20.0
OVA: Ipom in np3e

SS flun 9: £0.0-22.0
1.75/2.0 recovery

OVA; Ippm on spo-on
Ippm in hole

Augered; 22.0-26.0
OVA: O.£ppm in hole
NOTE:. Installed 8" ID

low carbon stee
casing tc 6 ft

WMtmft

IfeBH

«M^

^«——

^̂

WMmm
wmwm

fmWmt

-mmm* .

~

K

™̂

^

__.3 ,:
^
•H
3'

rar -- • • "" "SsundersrSuppJy. Company t:
l9*Ecplagy and Envaronnint, "Inc •;=•——- — ; — 1_: _._ Buffa3o, New York

B-81

recycled paper . - § D O H f('4SlSr>tQr| cnvironmont
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SOIL LOGS FOR MONITORING WELLS

RUSSNOV-KANE

Source: NUS 1985b

B-83

recycled paper



McCalium Testing Laboratories, Inc.
CHESAPEAKE. VIRGINIA 23325 OUR f IL£ HO. J>6QB-A-2

LOCATKW Criirhfinrr* LDC OF "KI"6S CLIENT'S ORDER
PROJECT ft̂ ssncw-Kane SAMPLER_____ s.s._____ CASING LENGTH __ QIA.___DATE STARTED —5/U/B2

F. ELEV.__________WATER ELEV: IMMEDIATE_______ AFTER________HRS.______DATE CfiUPt FTED 5/U782

CM*.

P

"\
4

N-
.3

•

,.

Citing
•(•-I

1

!••"*.
N«.

1

?

3

4

5

1 —
6

7

———

il«. Mnt.
(NJ-

2-2-3-4

4-3-2-2

2-2-2-3mm. A *» •!

2-3-3-5

2_1_T_A

4-3-3

7-1-1* JL A

D»in

0
——

2
——

4
——

6

——

B

10

15 '

20

25

M*ll. t
Col Of
Cttin**

2.0

B.5

20.5

D E S C R I P T I O N

Black and dark brown silty fine sard w/scms roed.
sand and trace of organics - moist - loose - SP

Med. brown fine sand w/some med. sand - insist -
loose - SP

Sane - light brcwn - saturated

Same - light brcwn - saturated

Dark brown silty fine to med. sand w/sandy silt
lenses and trace of gravel - saturated - loose - SH

Sama - dark brown and dark grey

Same - dark grey

Etottcm of Boring 20.5*

NDICATED F0ft EACH C INCHES OF DRIVE Of S»UT TU»C SAMPLED.
in* «eiuu>* on of tn« Ol«n< to wftom in»v *•• •ooiwwa. Tn» ut» of our niin* mon (*£•!*• pur »rlor -dUtn Ice'011', Our
lo wVî illl ?Sl.a intfjSl lAwS«M. *n9 •>. «cH n̂ M -

_ Q.
D—Of

indlcttiv* ol tn« outiiltM ol .
« »,. »>,, —irmi, it. M*"i



McCallum Testing Laboratories, Inc.
1UHINGNO. 2___________ .„..,. CHESAPEAKE. VIRGINIA 23325 OUH FILE NO
LOCATION ChUCkaHUCk . ... ,_........LOG OF IOR1NGS CLIENT'S QROE!______ ~
rMOJECT———Russnow-Kane gAMPLEH——————S.S.——————— CASING LENGTH___ OIA.____OATESTARTEO_^/13/82

——-_——_^WATEHEL£V:IMMEOIAT£__————— AFTER________HRS.______DATE CQUPLETEO S/13/tf2

EJ«v.

'

-"-"

C»Krtf
81 owl

&*"»»,
No.

1

2

3

4

5

6

7

Sld. P«nt.
(N)»

2-3-3-2

2-1-1-1

R-T-7— O

4-5-5-6

6-6-5-6

2-1-4

2-2-4

Dotn

0
mmm**Hmm

2

^mmmfm^m

m̂fffmmm

4
VAM>»*-

6 •

B

10
^̂ P>̂

15

——

——

20

——

——

——

25

mil. 4
Color
C»in»*

.,6.0

._7.5,..
S.O..

--

14.0'

20.5

OCSC«I^T1ON

Med. brcwn fine sand w/some med. sand - moist -
loose - SP

Same - light brown - saturated

Same - light brown w/sone clay - wet

Tan clayey fine to med. sand - wet - med. compact -
SC

Lioht orev fine sandv clav - wet - stiff - CL
Msd. brown fine to med. sand w/some clay -
saturated - med. compact - SP

Dark grey fine sandy silt - saturated - soft - ML

Sans - dark grey and olive green

Bottom of Boring 20.5'

•iTANOARD PENETRATION INDICATED FOR EACH i INCHES OF DRIVE O* SPLIT TUBE SAMPLED.
'''1 e ' ( ' " ' " e l * l l * ° '"""' lo "ho/n tn*y "* •«""'••»•«'• Th« UM ol owr rum. muit r.t«K. our prior «rliun •PPronl. Owfo |r« nol nic*iMrllv lftdl«Ilv« o_f IM audltl* «f •PMr*n|ly latnllul or tlmior »r»-

recycled paper f col<»gv and environment

612



McCallum Testing Laboratories, Inc
dOftlNCHQ. __?_ '"__ CHESAPEAKE. VIRGINIA 23325 im« FILE »n " L-608-A-2
LOCATION LOGOFIORINGJ CLIENT'S ORDER

SAHM.ER——————— S.S.________ CASING LEHGTH ——— OIA..———— DATE STARTED
SURF. FigV- WATER ELEV: IMMEDIATE_______ AFTEfl^______HRS.—————— OATE COMPLETED 5/13/82

UM.

-

s

\

C*tini
fc»-t

'

ben*.
M>.

1

2

3

4

5

6

7

3l«. Pint.
(N)-

J •£, & £

2-1-1-2

3-2-2-4

6-7-7-9

4-4-7

5-4-5

Cn»U»

0
———

3
——

<
——

6

§

10

IS

20

25

Mttl.4
Color
Cninffi

6.5 .

R _ O

14.5

19,0

20.5

D t i C R I F T I O N

Med. brown fine sand w/soroe med. sand - moist - loose
SP

Same - light brown - wet

Same - light brcwn - wet

Light brown fine sandy clay w/aome med. sand -
wet - med. stiff * CL

Light brown fine to med. aandy clay w/sone coarse

Tan fine to med. sand w/little silt - saturated — -
loose - SP

Light brcwn clayey fine to mad. sand - saturated -
loose - SC

BDttorc of Boring 20.5'

\ .

.rAWOA*Q«NETRATlON INDICATED FOft EACH 1 INCHES OF DRIVE OF lr>LIT TU1E SAMPLED,
r ini «CIUIIM WM f* tn* client to ortiem in»v •'• idorMMO. Th» uu of our nim< mutt r*e«i** our prior "•''''•" *BO*f»*1. Our

B-86 '"''*""*"' *""*" ""•"*"""""



McCallum Testing Laboratories, Inc
BORING NO. 4____________ CHESAPEAKE. VIRGINIA 23325 OUR PILE HO. _I
LOCATION Chn^kat-nc-Je ... . .=.. . - ... LOQ OF BORINGS _____. CLIENT'S OflDEfl
PROJECT Russnow-Kane SAMPLER s.£ CASING LENGTH__ QtA.^___DATE STARTED 5/L3/8:
SURF. ELEV.__________.WATER ELEV; IMMEDIATE________ AFTER_______^HHS._______DATE COMPLETED 5/13/82

ej*».

\

-

CJilrtf
BJOw*

I*m».
No.

1

2

3

4

5

6

7

5lfl. P̂ ot.
(N)«

2-3-4-5

2-1-1-1

2O t M-2-3-4

2^ c c-J-D-O

c>— 7— *7— ft

4-4-4

5-7-7

D»pt«

0

^̂ ^̂ •̂

2
ffmmjfmtmM

•Ĥ l*

4

«̂ ^̂ ^

*«̂ B̂ B-

8

tô ^̂

Ŵ Ĥ H

8
•Î ^̂ H

10

—
+mM*mfMfmm

——

——

15

—

—

——

20

——

—

—

25

Mill. *
Color
cntrtta

7,0.

9.5

15.0

20.5

D E S C R I P T I O N

Mad. brcwn fine sand w/sccne med. sand - moist -
loose - SP

Seme - light brown - saturated

Sane - light brown - saturated

Light brown fine to ired. sandy clay - saturated -

Med. brown and light grey clayey fine to med. sand
w/trace of si If - saturated - med. conpact - SC

Dark grey silty fine to med. sand w/sandy silt
lenses - saturated - loose - £M

Seme - olive green w/trace of shell fragments
-d-

BDttcm of Boring 20.5 ' ^
CD
00
az
act

•STANDARD PENETRATION INDICATED FOR EACH J INCHES OF DRIVE OF SPLIT TUBE SAMPLED,
Du' l»ti»ri tno 'f£P{AJj<M*n(tKpVii «J|cluilvi ut* o' tna client lo whom th*v *f* ̂ fî SJl'frtf >JhS uit ot our n»rn« mult f«c«l*» our orlOf wrltttn
i(.»r. .nu r,por ,n. umpu t«t« .na/Of IMPW|M. MM T̂ O.
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SOIL LOGS AND MONITORING WELL
CONSTRUCTION DETAILS FOR
PEMBROKE WELLS P-l AND P-2

Source: Henningson, Durham, and Richardson 1984; NUS 1985b; Verner
1 QQ11991

B-89
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Si*tr W«ii' Coni'O' ? • .. i .,n, ,..j, ,.„ , ( ,(
***ll Tl.t inlorm^t.un -,, -" '"" """'*""'' "*"* '"' ***'* "**" *"*"* '

. itQUMtO W<I«C« in JCCU'tlt'r *od c ,
»r, it lin IDOI >«t«f««H (ttntm fiemonon n MCu'fl) if**- .*,„..! u' <.-v r •« .., ]- ,i .Ojj ", . . 1<y" *"* J(IWI'*' °*""D"11 '««. ami
dtJI*'roOrlt*'«.*eCu.'«Jl-Omo-.ner(olDub«.CHJOt.ly JAd ,«,lu,i..«l «. „ ,,,n,̂  or 5 * ]'„ ^ *' , 4"' «"fft*l.S*l luq, Qg.,lr,iv

•ht nm Somt COwnlWI r«iw«« ujOm.û n o) j «4ttr w«U completion >»Oon '«f V.w.n.* Star^ M.,,,h nl«..«,l«. """ ''" '**J°"rt '" lom« «"» Ol^ * 5r*" ""* ra"m«, ...

10, OniLtEMS LOG tui* KMiKonia Sf»«ii .1 ftMmi,y| " ——— ; —— - ———— ———— rT"n1'-> i-a ,>. ̂.T' . i 1 » \2 OlAGflAM OF
'

TY**E Of HOC* Oft_SOIL__________________ LitM*RKS
To I [twtmr, mtumt, lewili, furdn«u.

0 10 Red-brown clay
10 70 Sandy gray clay.shells,shell rock
70 72 Gray and green clay
72 85 Slack shells
85 90 Mostly shells and some black sanj
90 95 Slack sand and shells
95 100 Mostly fine sand and shells
100 106 Fine sand
106 • 125 Fin* sand and- shell streaks

CONSTRUCTION
f-Hth di

13. Well lot (frdic*i«<)> _____. S-*e ..——̂ - It X Jaj_.. 'i
Dm I've 10 n**«e*t uolluUnl icwrce _____ M . 7»pt
OillinCC «O n*»r*lt pTOO«"Y '«"* _... _____ M , Bu''d>

14 »*TEB SEHVICC OlPt Cn«Ck*d ^r.der _________ DControl Beard Region*! Offic**
V4»,»«M Olf ..„___. .„ «,. ».»«r.i P.p. ,.,, ———————— .«€.-.,. M,1.r(fl|.
1 14 No-th M«in SU*fl
m O •». J*« 4OIO wetl

^ O >

in««it •*« O*f TIMM*TM »ei O»l. '3- ' **'"'* >""J"or» conum«j herrm it rrue Jnfl CO"re' »rtd trui inn well
C*t1 U*m tt**«t J17 #*m»r*k« O'rie« P«f* Jnd^O' »vti*m h
lav 4ft 5uH« HO^emtKok* Ne. I

vj. ••ten, V* 2344?

>""J"or» conum«j herrm it rrue Jnfl CO"re' »rtd trui inn well
Jnd^O' »vti*m h»i b»*r> intt^lltO *rx3 contlruOed i" accordance wlf |hf rnuircmrnti
(o' ***" Cl)'*l"u(:"0'1 " «*cit.*0 >n comoi>«ncr "nth *no'opi<«'r county or indep«ncent
'"* £wril"*n*" *"d "*• l**"1* •ln*' 'Ĵ " of tn* CommonKve^nh o' Vi/qmi*

' ^~

»« >*nue IWeU
4O4

Aieain«n*. v».
Je3.7SO.flH

B-90

SR301617



"•'°-aM • "'- WATER WELL bCtfPLiTION REPORT •BVIĈ I NO

.» wmrc.imroia.wtf (Certification of Completion/County Permit)
O. SOU 111*3

Wmond. V«. 23230

•unry/City .

Virginia* Plane" Coordinates
N
E

N
W

fooo. Mao No.
Elevation It.
Formation
i_ it ho low
liver EUiin
^rovincc
i"voe Low
2u tunas
Water Anaivm
4auif«f T«t

Counry/CJty Stamp

• Owner dty of Suffolk
•Welt Daii^nationar Number ChliCkatUCk SHallpw V?" P~l
Address D _ p _ flnv Jfisrfi

Suffolk. Vfrainia 21434
•none 80̂ -93̂ -3111

• Oriiiino Contractor Jydnor Hvdrodvnarnt cs . Inc.
Addren p.n. Rox 27186

Rlrhmond, Virginia 23261
Phone 8nU-«tV77?c;
WELL LOCATION: 1 £ (t**ti*niileJ East direction) of Rf
and fjQ icct^MNk* N, (direction) ol Pembroke Lan
flf possible please include map showing locarion marked!

Date started 09/22/8? • Data completed 09/26/83

SWC3 Permit
County Permit

Certification of inspecting oflicul1
This well does does not
meet code'tow requiremenit.
S.
Date

For Office Use

T«x Map l.D. No.
Sobdiviiion
Section
Slock
Lot
CUuWell I . 1IA
MB ' .IDA .11(8
t»r mo HIP

.Tn (chi'̂ tiicfc v?J
e

TvPerrg Rotary

rfELL DATA: New_^_nw«rfc«rJ—————— Dnpmtd——————— 2. WATEB DATA • VKjief lempenture _ __. ._______._____<>F
Totaldepih———T2£—————————————————————————tt. •Sutie water level lunpumoed level •me»ur>dJ 17'5il!______!'
Depth to bedrort - - It. _ ̂Stab.laed measured Dumping waw level l6"'"4i"
Mole sue (Also include reamed zoned 'Stabilised yield 1̂,50 gpm alter _̂ ^̂  7fB _"oor:

* J2 __inches Irom 0 to 125' It. Natural Flow. Yes.____No * . How raig __________s_pm
•_______ihcneiirom ______~ui to _____„______«. Comment on quality.
•_______tocnei trom to ____________ ft. 3. WATEB ZONES: From gfr To ___

Casing lire H.D.J and material • Prom 87 To __g?_ .From________To
• 6 inches from +̂2̂  _ to 6^ tt. _. F,Om_______To_____ .From.

M«tri«l_5i£aej_________________________________ 4. USE DATA:
Wt. pef topi 18.97 of wall tnicunetl- ___________ in. Type 61 uu: Onnk.ng _____ . Livestock Watering

fi ———— indinlrem ——— Si ———— to ———— 27 ————— (t. Jrr.gation ———— P«dorocei»n«.. ___ Ho«»hord
Material StSSl ————————————————————————————— — _ - - Manuiaciwrinj _____ .F.resalery Cl#amno_
Wt. per toot __1JLS2_°' "«•' '"«:««» ——— *"• . fl«rnr.on ____ . AcsthetK; ̂  __ ""Coolmg or heating.

inche» Irem __97 to 102 ' ft. _„ Injeciion _ _. Other Tgs't Wel_L
Malert"'_£t£eJ_________-^^—,______________.- - , •Typeo* (acilitv Domestic ____, Pybiic water supply *
Wi. ner toot _.18 .97 or wall trucknmi___________-in. • Public innttution ______ F rm I d t

'Screen size and mesh tot each zone (where applicable) Commercial ____ , Other ________ ____
.''• = S. PUMP DATA: Type____ »H.«erfHP, _______

.,•!«««depth___tCapac.ty____ _ at
WELLHEAD: Type well ie*i________"

Prrwr, tank gaiTLoT—————*———
Sample tap M»«i.f..m«rn port
IrVell vent_____ .Pressure r«li.-( valve__
Gate valve ____. Check varve twrwn reui
Electrical dnconnect twitch on power supply

7. DISINFECTION; Well diiinlected __ _ __ y«
used

Amount _ t Mours used
f. AaANDONMENT (where nplicablel • y«

Casing pui.ifd_y«^_
*F'°m ———— to ——.————1- TVP« _______„_______ . _ _ Plugging_orout Prom

E-15
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'.VEIL UOG " " '

-City.of.Suffolk, Va. _ NK-0589

.known S yellow clay, hard
grey S white sand

18 yellow clay
26__._ white s grey sand

white £ grey sand
H2 .yellow clay, hard
52___ grey sand, traces of shells

med. grey sand, more shells than above
72 . med to coarse sand, some clay, more shells than jbove
J2___ITmed to coarse sand s shells, some blue clay
92 fine sand S shells, bin*. Hay______________________

J02_____fine siitv sand Ŝ some shells , traces of blue clav
• 02 _ to _._127_____flne_siltY_bLa_ck pepper sand .£_ traces of shells
____ to _______ _______________________

to _______ __________________—-._—_______________
_____ to ________ _________________________________________

to _______--^--^ - - - '_'__'__ j~̂ '__ _'_ - - - - - - - - - ̂ ---— ____
____ to _______.__________-_____—_________

to
to
_to
to
to

, to
.:°
to
TO
:o
to
to
w
to
TO

1°..
to
ID

to
to
to
to
H>.
ID

to_
to
;p j
to
to
to
10
TO
to
TO

TO
10

B-93

recycled paper



COMMONWEALTH OF VIRGINIA
STATE WATER CONTROL BOARD

P. O. Box 11143.2111 North Hamilton Street
Richmond, Vlrnfnli 23230 A O
Phont(804)78B.1411 P " ***

REGISTRATION STATEMENT
(For Use i

OWNER'S WELL NO.: 103.1.2.4
SWCB REGISTRATION NO.:
DATE RECEIVED: i>/ 5-t 1 7 fe>

SECTION 1 -
GENERAL:
This REGISTRATION STATEMENT, pursuant to
Section 62.1-44.99, Chapter 3.4, Title 62.1, is filed
with the State Water Control Board as evidence that the
person named hirton, as owner, does hereby claim the
right to use groundwater as described and sworn to
(One Registration Statement shall be completed and
filed for each water well owned fay the person named
hereon.)

OWNER: City of Suffolk
ADDRESS: Post Office Box 1858

Suffolk. VA 23434

PHONE: (804) 934-3111, Ext. 292

SECTIONS
WELL CONSTRUCTION DATA:

1. Total depth of water well 125 feet (If
drawing of well to be or as constructed and in-
stalled Is available, furnish such drawing herewith
and omit data requested in this section).

2, Water well contractor who constructed or is
constructing the above well:

NAME: Layne Atlantic Company
ADDRESS: 332? Cromwell

Norfolk. VA 23509

3. OATECnMPlPTPrv 3/84
or day/mo./yr.

DATE OF EXPECTED COMPLETION:
day/mo./yr.

4. HOLESIZE: ' CASING SIZE
_J_2?n.from Q to 123ft, JL in.from 12 to 64 ft.

in.from to ft. 6 in.from 84to37 ft.
__ in.from _to ft. 6 in. from 97 to 102ft.
__ In.frorn to ft. __ Sn.from __ to __ ft.
WATER ZONES: SCREENS:
from ___ to ___ ft, 6 in.from 64_to84 ft.
from ___ to ___ ft, Jĵ  in. f rom ._87to 97̂ f t,
from ___ to ___ ft. __ in.from __ to __ ft.

' %̂ 2. "? VA
f- . %. "Sfc J.. ̂  •' |
' ' «i '-, CJ 'M ' ij

SECTION̂  <§, ~fV - ̂  .
GROUNDWATEJpaSE:
The" followjnc- section will be used as a guide for
determining owner's rights to apply groundwater to a
beneficial use under Section 62.1-44.93

Instructions:

1. State maximum pumpage figure for the above
well. Maximum pumpage means the maximum
pumpage on any given day within two (2) years
prior to the date of declaration of the critical
groundwater area.
Maximum pumpage from this single well -
1R5,7nn, gallons pflr day nn 17/7/85 rfat*.

day/mo./yr.

2. State maximum pumpage figure for entire well
system*
Maximum pumpage from well system *
462.100 gallons per dav on 17/7/85 date.

day/mo./yr.

*Note:
A REGISTRATION STATEMENT must be filed for
each well within a well system. Instruction No. 1 will
indicate pumpage for one well. Instruction No. 2 will
indicate total system pumpage for all wells and will
remain the same and be repeated on each
REGISTRATION STATEMENT.

Water well located in Suf f ol k citV/dBOttK'
in SoiifhpR^tprn critical groundwater
area, approximately ] , 28 6̂3£/miles
_£ __ (direction) of Rt.10 and 60 feet̂ Hfe
N (direction) of Pembroke

Was well in operation prjar to declaration of critical
groundwater area? Yeso/Np)(circle)

Was well under construction at theiimfi of declaration
of critical groundwater area? Yesoi(Nô ;ircle)

B-94
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, NORFOLK, VA. 0
LOG OF WELL Foi -tty.of Suffolk..___,_.„, .,_-,.__„___-____;_____-,___, _ ______ .. .... r ""
Located _t.£̂ ?̂̂ -d,-Ue>>3-in ... Chuckatuck _ . • r?""r. State,,...XL̂ Ll1,3......
Date Drilling Sbr^d.Ij/^/SA.,.____.__„__19__—^Date Started _____ JUlUirt-______..._____19-__

Finished Dri!m>i,._3/9Y8Jl.—...,.—.- ..~__19__— Finished————W-tiyftl___-_______19___ -

1
1
ŝ \

o .

FORMATIONS AND IIK1TH OF WELL . fllMENSIOPJS OF CASINU AND SCREEN

TOTAL
(JCPTH
OF ALL
trrXATA

FT.

a
16
18
40
42
52
62

72

82

92
102

127

f&cycte

IN.

rps

DETTHor EACH
STRATUM

FT.

8

a
2
22
2
10
10

10

10

10
10

25

55T—

IN.

rOIUIATlOtt FOUND AT XACII STRATUM

brown S yellow clay, hard
grey & white sand
yellow clay
white & grey sand
yellow clay, hard
grey sand, traces of shells
med. grey sand, some blue clay.
more shells than above
med. to coarse sand, some clay.
more shells than above
med to coarse sand & shells, some
slue clay
fine sand & shells, blue clay
fine silty sand £ some shells.
traces of blue clay
fine silty black pepper sand &
traces of shells

T---T
1 is'

no'

_̂ ~.V"d:r
icziir i 30'
~ — ~~ ~

~ -""—--- "~ „ ,

S'J,

B-95

TOTAL
LBMCTHOf

u4 CASINGS

FT.

75
30
80

IN.

LENGTH OF
EACKSfC.
orscaUH
ORCAStKO

FT.

7S
30

5

IN.

VEL

ar-cirv
SCREEN
OR

CASINO

aslng
creen
.asing

L DATA

isa or
SCREEN
OR

CASINO

IN.

6
6
6

C ALICE
Of

SCREEN

.012

t

1

•

i

Preliminary Test
Date Tested 19 Static Level
Production GPM Pumping Level

Permanent Test
Date Tested 19 Static Level
Production GPM Active St Level
Drawdown Pumping Level
Remarks :

i

PUMP DATA:
Shop No. Type Lubr.
Type Head Size Suction
Depth Setting (BPtoMB)
Size Column Length Suction
Type Bowl Length Air Line
No. Stages Diacharge-
Cap'y and Head Pressure

MOTOR DATA:
Horsepower Voltage
RPM Phaae .
Type Cycles
Make Frame No.fi8.3nlt?f——



APPENDIX C

CONTACT REPORTS
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RUSSNOtf KANE ASSOCIATES, INC,
LETTER
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m
Geological, Soils and Environmental Consultants ^̂

April 22, 1991
Ref: #3357

Mr. Andrew Palestini
US EPA
341 Chestnut Building
Philadelphia, PA 19107

RE: Saunders Supply Co.

Dear Mr. Palestini:

Enclosed is the old test boring information you requested.
Please be advised that this data has been previously forwarded to
EPA and the RI/FS contractor. Based on the logs for Holes 1-5 {4-
5 on the Kelly Property) , a good clay lens was not encountered at
#1, in the burn pit area. Also, please be advised that well points
were in place near the property line at the time these borings were
made ,

The second set of handwritten logs is for the existing NPDES
monitor wells. The logs describe depth drilled and depth
constructed. The SWCB remembered these resulting in some
confusion. The 1991 number should be correct.

Should you have any questions, please give me a call.

Very truly yours,
RUSSNOW-KANE & ASSOCIATES

, i—f . f

Arthur L. Russnow, CPG
Vice President

-,___>
ALR/jad CM
Enclosures <-O
cc: David Ledbetter, Esq. w/encl. : —

Sam Howell, w/o encl. ^
CO
tr:

C-4
11524 Jefferson Avenue, Newport News. \ĝ ma£26&l£.804-595-5561iw***-*



jr.* • - ^ ./I ; ^ l BORING I_OG - Comm. No^ ̂ tf~7
Location f̂t̂ ^̂ Ji.̂ ^ >*t>f>Lsi Structure Sheet J ol. )

Contractor &iffh<n*/- i

ITJUT
>1*HO
GfiCI-
CLEV

'

-

\

ft ————
* ————
1
r
•

\ SAMPLE
DEPTH

FROM -TO

o- .r *
/-.T- f.W'

,

v? / - Geologiat ^^. d-CTlT? Boring No. ow- ;
b**--. p~/!/<̂ is-i'«-Ensineer Date ////y /«•/:

BLOWS PCft 6n_i •— .ui— i VDvfl VMBrvî Br̂
MOM - TO
0-8 (6-12 JI2-IS

•

*

MCCtUMOAL AfOLVSlt D

__«/P i.Tfo- • •

Car-Hl _. '̂  ̂-j.,,,.̂  ^ - -̂ _ -_. — // ~

(J . ' P *

-

KEDumta

WELL DATA

TotalDvpth: : _T. 7^^

Rang* Band Packed:
8«al Typa: >& t̂ , Se<J.J.
Rang* Sealed:
Casing Btlok-up; 3/X7
Elevation (T.O.CJ :

GROUND WATER

Depth (Q.8.): ,/Z? . .
Elevation:
Date: 3//f«7 Time* //̂ OT Af

Depth (Q.3.);
Elevation-
Date: Time:

Depth (O.8.):
Elevation:

Date: Time:

OTHER COMMENTS

ff^ ̂
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•A-̂ V -fl / BORING LJOG •• Comm. No. 735~7
_̂ catfoa'V:$̂ Jfry $Uyy______' Structure Sheet_^_ of._£

Boring NO./WM-
Contractory>fcX g f/»>*v /r r7/̂  £-e-xs Engineer____^J____ Date

(TKATA SAMPLE
DEPTH

FROM -TO

BLOWS PER 6
ON SAM*U£ft . _

WOLLErt'S LOV)Q
•COLOCtST'S

'
HECHAIieAL ANALV8IS Q REMARKS

t/Z

•2. - 2/t

- / r <r

ZC

'

r̂ - /vo

C-6

WELL DATA

y
Total Depth: /'O

Caelng UM Type; ̂
Rang* Slotted: S~-/S

Rang* Sand Packed: *f-f$-'
Seal Type; /̂ rf/»-̂ Ce—<̂ 4~
Rang* Sealed: o-Vx

Gating SHck-up:
Elevation <T.O.C_> : -

GROUND WATER

Depth (Q.s.) :
Elevation;
Data:K£/St_; Time:

Depth (Q.8.):
Elevation:

Depth (O.B.):
Elevation:
Date: 'Time

OTHER COMMENTS

•



BORING JLOG • Comm. No. 5̂ 57
Structure Sheet .'/ of. /
Geologi«t JT̂ -̂ Dcrv̂  Ajf Boring No.

/ /

REMARKS

C-7

WELL DATA

Total Depth: /<?/

Caalng U>M Type: ̂X/5<, 7
Range Slotted: 7- /<? ; ,Q&
Rang* Sand Packed: £ - /•
Seal Type: Â =r-/«__̂  rT--~

» * .
Range Sealed; O-£.
Caaing 8tlok-up; Q-W '
Elevation (T.O.C4 ;

GROUND WATER

Depth (G-.3.) : <$.~?6'
Elevation;
Date: ̂yfe Tim*t /jfo.

Depth (Q.8.): 5. 57? '
Elevation:

Depth (Q.S.):

Elevation:

Date: Tim*:

OTHER COMMENTS
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«! *' i \; /i" / BORING. LOG C
' : Location*. ' 5L̂ ,ftr4 ̂j/frs Structure SIv / /

Contractoryfyĉ /%*̂  '/
-
• m»Aw

HANG

•

-
•

w—

,

SAUPLE
DEPTH

FROM-TO

rt-3 '

2̂ ±*£jC *

//_ ̂  '

*£-X~'

JT~ /o J

/V# -̂ 5̂

;

•
*

BLOWS PER 6?
OH SAUPLeft

*. | -^ | - A

-?/2.
f

?.}*
'
X/'

**h*
S"/
'

/.r/' /

. /<~
* . /
* /
p///

1
/i//'

7

,
'<-f

'*/.
/2-

5̂

.

omm, No-__f?_?*7 "*-
leet /of. /

_^_ / Geologist *7"A.7̂ tŵ s< Boring NO.̂ M̂ Â T*
-cTTv-n ̂ oo Engineer ^ • Date «.A//Û -

v J / /

. SCOLOfllST̂ S LOS D^
HECHAWOAL ANALYSIS D '

y c_j2*L— . , •.

.» , -. ' -
f'.̂ - v̂ v *£*AA~ ̂*- -X* - j/ î tJi&jt̂ f"*.Q tf /T

c.«̂ 4̂ .̂Ẑ ^̂
*7 S" / '"i O '

y ̂  rt ~ Xii *T f_NL. iv \r*Lf* jL ' ftf J •t' / X* ** ĴtL̂ *t T̂ rTIĵ MrT L ̂ Hyf J1 J M̂ j |Vj ̂ ,̂

A*̂ -î  - Jte——aL*̂  c$£*̂ y • - 'v

v. ^ , ta; 4-

t_Q̂ eJ-t(J ""̂ •̂ v>iC*̂ vs_ t̂ lÂ J" -̂— ̂ 'POv-̂ \

REMARKS tf^ )

WELL DATA

Total Depth: /Vc?
Caalng IJ)M Type; ̂  ' rV̂ /TM
Rang* Slotted: y-//'j_»/S"J;
Rang* Sand Packed: ?,£"-/<<
Seal Type: &.fY«~jf <Te— JT
Range Sealed; O-j$-'

Caelng Stlok-up: /.̂ ?7̂
Elevation £T.O.CJ :

GROUND WATER

/
D*pth <a.8.): C.̂ S'
Elevation: ,
Date: ̂Sf«̂  Time: //:;£)/

Depth (Q.8 J: _;, J J .̂. .

Elevation: ^̂ B

Depth (Q.3.):

Elevation:
Date: Time:

OTHER COMMENTS

r QL-o
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CONTACT REPORTS:
DRINKING WATER WELL INFORMATION

C-15
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CONTACT REPORT

Meeting [ J Telephone [] Other [ J

AGENCY; Suffolk Department of Health

ADDRESS:

PHONE NO.: 804-925-2300

PERSON
CONTACTED: Calvin Jones

TOs Fred McKosky

FROM: Jone Watson

DATE: April 5, 1991

SUBJECT: Residential Veils near Saunders

CC: Mary McHuffh, ZD3081

The City of Suffolk is an independent city; there is no county
jurisdiction. Host of that area is on city vater supply. Wells have
only been required to be permitted as of 9/90. Hovever, he vill check
his records to identify any residential veils closer to SSC site than
the 1.2 si. identified in the HRS score. He vill prepare a letter
responding to our request for information by the first part of next
week.

oio/ZD3981
[ENVJD1446

C-16
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CONTACT REPORT

Meeting [ J Telephone [X] Other [ ]

AGENCY: Suffolk Department of Health
Environmental Health Section

ADDRESS:

PHONE NO.: 804-925-2300

PERSON —....-
CONTACTED: Calvin Jones, Sanitarian Supervisor

TO: Fred McKosky

FROM: Jone WatsonSA">̂
DATE: April n, 1991

SUBJECT: Residential Wells near Saunders

CC: Mary McHugh, ZD3081

C. Jones has not completed the search of residential veils. He plans to
complete it today or tomorrov.

So far, he has found tvo veils closer than 1.2 miles from the site:

1) 184 Brovn Lane, 566 ft deep, 10/89, @3,000 ft avay.
2) 200 Brovn Lane, 490 ft deep, 1/85, (§4,000 ft avay.

He needs more information on the treatment veil to determine if a permit
is needed. They exempt monitoring veils, and could possibly exempt
treatment veils. - . . . . . .

[C. Jones called back on Friday. An additional veil closer to the site
than 1.2 is located at 5316 Godvin Blvd. It is a shallow veil (30-40 ft
deep), located approximately 7,000 ft from the site. It vas constructed
in 1983.]

His reviev is based on records from 1982 to present. In 1982, if nev
home construction included both a septic tank and veil, a permit vas
required. As of September 1990, all nev veils and replaced existing
veils have to be permitted.

oio/2D3081 " . ...... .._:...
[ENV]DI4«8
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& ROBERT HOUSE WATER TREATMENT FACILITY
RO. Box 2368 SUFFOLK , VIRGINIA 23432 PHONE (804) 255-2̂

PUBLIC UTILITIES
WATER -RODUCTION DIVISION

Ms. Mary L. McHugh
Project Hydrogeologist
Ecology and Environment, Incorporated
368 Pleasantview Drive
Lancaster, New York 14086

Re: City of Suffolk, Virginia: Pembroke Production Wells

April 19, 1991

Dear Ms. McHugh:

The copies you sent me of well logs, well completion records and
sketches for Pembroke Well P-l and observation wells 0-1 and 0-2
appears, according to my records, to be correct. This is also the
case with the well log for Pembroke Well P-2. I am enclosing an
additional well log and registration statement, for Pembroke Well
P-2 which should supply the additional information you requested.

In regards to testing of P-l and P-2, there has never to my :
knowledge been any testing done on these wells for
pentachlorophenol or any other compounds as they are used so ~
infreguently. The lake into which these wells feed is tested
weekly, however pentachlorophenol is not one of the parameters.

The City of Suffolk has three major sources for raw water. Crump's
Mill Pond surface water is treated by conventional methods
(coagulation, flocculation, sedimentation and filtration) at the
G. Robert House Water Treatment Facility. Lone Star Lakes is our
second surface water source which is also treated by conventional
methods at the same treatment plant. We primarily use Crump's Mill
Pond as our surface source during the summer while during the
winter months we operate from Lone Star Lakes. During the time
period we are on Lone Star we simultaneously pump Crump's Mill Pond
directly, into Lone .Star in order to increase Lone Star's overall
storage capacity. We obtain approximately 50% of our finished
water requirements from these two sources.

Our third source of raw water is a 915 foot deep well which is
treated by electrodialysis reversal (EDR) desalination technology.
The EDR units are also located at the same water treatment

C-18



facility as the conventional plant. This system accounts for the
other 50% of our finished water demand.

I hope this information will help you with.your report. If you
need any additional information or if I can answer any questions
you might have please ..fee_l__free. to contact me at your convenience,

I'm looking_forward: to meeting you and showing you our facilities
if by chance your work should bring you back to this area.

Sincerely,

Thomas E. Werner

Water Production
Manager

C-19
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COMMONWEALTH OF VIRGIN! A
STATE WATER CONTROL BOARD

P. O. Box 11143,2111 North Hamilton Strut
Richmond. Virginia 23230
Fhoiu (804) 786-1411

REGISTRATION STATEMENT
(For Use in Critii-al

OWNER'S WELL NO.: 103-1-2.4
SWCB REGISTRATION NO.:
DATE RECEIVED: &i *n I 9 fa

SECTION 1
GENERAL:
This REGISTRATION STATEMENT, pursuant to
Section 62.1-44.99, Chapter 3.4, Title 62.1, is filed
with the State Water Control Board as evidence that the
person named herton, as owner, does hereby claim the
right to use groundwater as described and sworn to
(One Registration Statement shall be completed and
filed tor each water well owned by the person named
hereon.]

OWNER: City of Suffolk
ADDRESS; Post Office Box 1858

Suffolk. VA 23434

PHONE: (804) 934-3111, Ext. 292

SECTION 3
WELL CONSTRUCTION DATA:

1. Total depth of water well 125 faetdf
drawing of well to be or as constructed and in-
stalled is available, furnish such drawing herewith
and omit data requested in this section).

2. Water well contractor who constructed or is
constructing the above well:

NAME: Layne Atlantic Company
ADDRESS: 332? Cromwell

Norfolk. VA 23509

3. DATP nOMPI FTPFV 3/84
or day/mo./yr.

DATE OF EXPECTED COMPLETION:
" - —— —'-- -- day/mo./yr.

4. HOLESIZE: CASING SIZE
1? in.from n to!2Sft. 6 in.from I?to64 ft.
In.from to ft. 6 in.from 84toS7 ft.
In.from to ft. 6 In.from 97 to 102ft.
In.from to ft in.from to ft.

WATER ZONES: SCREENS:
from ___ to ___ ft. 6 in.from 64to84 ft.
from to ft. 6 in.from 87to97 ft.
from / to ft. in.from to ft.

% ??. "^ V\ : - -
•Al 4 "-2. _. 'T •' "A
• : iLhJS;- 'M "''-•>]

GRpUNDWA^E^JSE:
The" tallowing- section will be used as a guide for
determining owner's rights to apply groundwater to a
beneficial use under Section 62. 1 -44.93

Instructions:

1. State maximum pumpage figure for the above
well. Maximum pumpage means the maximum
pumpage on any given day within two (2) years
prior to the date of declaration of the critical
groundwater area.
Maximum pumpage from this single well *
1 ftq j7nn gallons par Hay nn 1 7/7/85 Hate.

day/mo./yr.

2. State maximum pumpage figure for entire well
system*
Maximum pumpage from well system »
462.100 qallonsperdavon 17/7/85 date.

day/mo./yr.

•Note:
A REGISTRATION STATEMENT must be filed for
each well within a well system. Instruction No. 1 will
indicate pumpage for one well. Instruction No. 2 will
indicate total system pumpage for all wells and will
remain the same and be repeated on each
REGISTRATION STATEMENT.

Water well located in Suffolk citv/deOH4V
in Southeastern critical aroundwater
area, approximately 1.28 tfefciymiles
_£ __ (direct! on) of Rt..in and fin feetKHHfo
N (direction) of Pembroke

Was well in operation prior to declaration of critical
groundwater area? Yeso/NcJfcircle}

Was well under construction at the tim£ of declaration
of critical groundwater area? Yes oi(No$:ircle)
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. . V . "T:. NORFOLK. VA.
LOG OF TELL For,..
Located
DaU Dr£IlSns"SUrt«drij/2̂ A'(,. —————— __« — 19 ——— Date Started ——— -JL2/i8Z83 —————— _- —— ___ la.

FlniBhed Drilling-- 3/9/A<U— - _ — — ,̂19 ——— ,,.. Finished ——— -_W23/Sft __ ̂ _^ _____ 19.

1

;
X-Nj
'

I

O .

FOBIIATIONS AND DEITI1 OF WELL DIMENSIONS OF CASING AND SCREEN

TOTAfc
OZPTH
OFAU.
CttATA

FT.

8
16

18
40
42
52
62

72

82

92
102

127

IN

DBFTH
or BACK

FT.

8
B
2
22
2
10
10

10

10

10
10

25

IN

•

roxMATioit rovMD AT BACH ST-ATUX

brown 6 yellow clay, hard
grey S white sand
yellow clay
whfte 5 grey sand
yellow clay.
grey sand.

hard
traces of shells

med. grey sand, some blue clay.
more shells than above
med. to coarse sand, some clay,
more shells than above
med to coarse sand £ shells, some
blue clay
fine sand £ shells, blue clay
fine silty sand 6 some shells.
traces of blue clay
ine silty black pepper sand e
traces of shells

:f ——

no'

1
—— 6" —— .

ft"j-i — ;

i_v--"__£
-- — . —

—— "IT 3°
-̂- ~~̂ ~

— -^"— • — : ~ *.'

• S'

'

TOTAL
LZMCTKOr
AU.6CUWN3

FT.

75
30

80

IN.

UCNCTROr
EACH SEC.

O-CAUNO

FT.

75
30

5

V

IN.

,'ELJ

trsare
BCKUK

CASING

:aSIng
screen
as ing

^ DATA:

inn or
SC-EEK
OK

CASINO

IN.

6
6

6

CAUCB
or

SCKEBN

.012

'

.

i
i

"• -J

Preliminary Test
Date Tested 19 Static Level
Production GPM Pumping Level

Permanent Test
Date Tested 19 Static Level
Production GPM Active St Level
Drawdown Pumping Level
Remarks:

t

PUMP DATA:
Shop No. Type Lubr.
Type Head Size Suction
Depth Setting <BP to MB)
Size Column Length Suction
Type Bowl Length Air Line
No, Stages Discharje-
Cap'y and Head Pressurei

MOTOR DATA:
Horsepower Voltage
RPM Phase ;
Type Cycles
Make Frame No.
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CONTACT REPORT . ... 4ftt

Telephone (X) Meeting ( ) Other ( )

AGENCY: City of Suffolk, Department of Public Utilities

ADDRESS: G. Robert House Treatment Plant

PHONE NO.: (804)255-2247

PERSON
CONTACTED: Tom Werner, Water Production Manager

TO: Fred HcKosky

FROM: M. McBugh

DATE: February 6, 1991

SUBJECT: Water Supply System

CC: CTF ZD3081

Spoke vith Tom Werner requesting information about the Pembroke veils
located approximately 1/4 mile south of the site. Tom said the wells
were part of the City of Suffolk reserve system and vere operated only
when supplemental vater was needed. During the past year (1990) only of
these wells (Pembroke 1) was only operated during a limited period as
summarized below. Tom felt that the 1990 usage was consistent with
previous usage in other years. Generally the well(s) is run
continuously for a day or two each month and the water allowed to run
along an open unlined canal to Lone Star Lake. Tom said this in effect
provides the farmers in the area with irrigation water, although that is
not the intent. During 1990 the greatest water volume discharged from
Pembroke well 1 in a single month was pumped in a single day (July
210,000 gallons). Volumes given below are in gallons at the well head. ,

Tom did not have depth data on the wells but knows they are relatively
shallow. The wells are not sampled by the City of Suffolk; however, the
water at the intake at Lone Star Lake is sampled. The contribution of
the water from the Pembroke wells to the water at the intake at Lone
Star Lake is likely to be minor compared to the water derived from the
lake itself.

In an earlier conversation with Shahram Mohsenin (804-363-̂ 3876)
of the Virginia Department of Health (January 31, 1991), stated that the
Virginia Department of Health does not sample the water from the
Pembroke wells.
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Water in Gallons Pumped
Month from Pembroke

January 0
February 0
March 0
April _.._ _ 0
May 150,000
June 20,000
July 210,000
August 120,000
September 40,000
October 100,000
November . . . . _ . . Q
December 0

MM/mm/wf
CR/ZD3081
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CONTACT REPORT

Meeting [ ] Telephone [XJ Other £ J

AGENCY: City of Suffolk, Department of Public Utilities

ADDRESS: G. Robert House Treatment Plant

PHONE NO.: (804) 255-2247

PERSON
CONTACTED: Tom Werner, Water Production Manager

TO: Fred McKosky

FROM: Matthew Durnin

DATE: February 1, 1991

SUBJECT: Water Supply System

CC: CTF ZD-3081

Contact was made with the City of Suffolk, Department of Public Works in
order to talk with Ms. Eva Tillete the water treatment specialist.
Unfortunately, Ms. Tillete no longer works there. However, I was able
to speak with a Mr. Tom Werner in regards to the information we need.

After I introduced myself and told Mr. Werner what we needed he informed
me that Wesley Lane Well had been shut down 10 months ago, and Crumps
Mill Well had been shut down 6 months ago. Since the previous contact
vas made leaks vere discovered in both wells, and they were subsequently
shut down. Since theK well shut downs everyone previously serviced by
these wells has been switched over to city water. City water comes from
the Lone Stm^ Lakes. Sometimes water from Crump Mill Pond is used
after it is treated with electrodi£J.isis reversal.

I explained to Mr. Werner why we need the original information and he
vas very helpful. He said he would send his yearly Water Quality Report
for 1990 which gives the most recent information on vater usage. This
report will incorporate the same information we obtained from Ms.
Tillete on usage and water quality in the area. Mr. Werner also said he
would send a map highlighting the areas serviced by the public vater
system both prior to and after the veils were shut down.

If the need still exists, although it seems irrelevant now, Mr. Werner
said to send the lists of people serviced by the wells which was
supplied by Ms. Tillete and he would verify that this information was
correct for the time in question.

Mr. Werner said that Linda Shaw (Quality Control Coordinator) would be
handling most of this work request for us. I asked Mr. Werner if he
could get this information to us as soon as possible. He said it
probably vould be sometime next week before we get it.
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G. ROBERT HOUSE WATER TREATMENT FACILITY
RO. Box 2368 SUFFOLK , VIRGINIA 23432 PHONE (804) 255-2247

PUBLIC UTILITIES
WATER PRODUCTION .DIVISION

February 5, 1991

Mr. Matthew Durnin
Ecology and Environment, Inc.
368 Pleasantview Drive
Lancaster,-New York 14086

Dear Mr. Durnin:

Enclosed you will find-the information you requested on the Wesley
Lane Well and the Crumps Mill Well. ..

The .information"you have on the service--connections is correct,
with no additional connections.

If you require any"other information please feel free to contact
me at the.address or phone number listed on the letterhead.

Sincerely,

0
Lynda F. Shaw
Quality control
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•' STATE WATER CONTROL =E<O^RD.
REPORT of WATER WITHDRAWALS : **

For the period: January 1. 199O to December 31, 19901

OWNER: SUFFQLK,I;CITY OF " ~ .. ' ~̂ Sj;
GYSTEM: SUFFOLK " T^T

• -<
#*###*****#*******:**+:** RAW WATER WITHDRAWALS

Water Withdraw*! Amount
in Million Gallon* '

SOURCE. CEDAR POINT WELL #1 Januarys b̂V'
_,._

VWUDS 1.0* s O428-WL-36S400O76291S01 - - - - - March: . ^'JS^OT *_-,_ MS
WELL J.D. s 161-112 Aprils '0,0••*•'- * " MO
PERMIT #: 003800-100 AGENCY: VDH May: •• "̂ ffTff̂ Ĉ'"'_ '. MQ

INTAKE LOCATION: CITY OF SUFFOLK Junes . I3Ifcf̂ I,-_____ MS
LATITUDE:. 365400 LONGITUDE.: 0762915 Julv: _JL_Jl£______; MG

MEASURIWB METHODS _ August* '0.0̂ ^̂  MS
M*t«Ping <SQurce-)_X_ (Customer) .__̂  September! ̂ "p.O _ £ __ MQ.̂

Pump Curves and Ti nit̂ ,̂ ^ .._ _ - .:_..-„ ...- - - Octotmri _jft_-Q.-M____._. MS"."
Other (Describe)___,_________-wi_ ^̂ 73 •"-?- ^ -Novembari "Q.u(I«. "* " MS

MAXIMUM DAY__P'_00 MG ~ MOWTH ociturred^ jn/a__ _ 0ecemb«r. Zjii-Q.____I_ MQ

COMMENTS?

SOURCE- CRUMPS MILL WELL #1-CHUCKATUCK January: _0-_51
Februarys

VWUDS I.D.s O42a-WL-365I4707634SSOi March:
WELL I.D.s 161-175 Aprils ^
PERMIT #s 0038O0120 AGENCY: VDH May:

INTAKE LOCATION: CITY OF SUFFOLK June:
LATITUDE: 365147 LONGITUDE: 0764353 Julv:

MEASURING METHOD: Augusts
'Metering (Source)__JC_ (Customer>„_„.. „,..-,-- .. Septembers
*•" ,• Pump Curves and Tame___ ....̂.̂^ .--*- -- Octoberi
Other (Describe)____________________ _ Novembers

MAXIMUM DAY; Q.I4jHG MONTH occurred:_June__ December:

COMMENTS: ——WP! 1 -Tig. 1 nngpr ..J-n-usB-JiOKeĵ er-̂ ajLjuLl-.

SOURCE. KINGS POINT WELL #1 January: " _ 0̂ 19 ______ MS
" _

VWUDS I.D.s 0428-WL -36465007637 1601 March: O r O - * _ MO
WELL I.D.s 161- Aprils __O^Q_£ulZ_7_. MO
PERMIT #s O03SOO375 AGENCY: VDH May: _

INTAKE LOCATION: CITY OF SUFFOLK' June: ^^j MS
LATITUDES 36465O LONGITUDE: O763716 " J u l s ^

•1EA3URINS METHOD: Augusts * _l _^_ MO
Metering CSource)_JC__ (Customer) _ _^ __ „,__ .September! ' GT&B"/ MS

Pump Curves and Time ___ _,. _ _J=-^ ..= _...̂  -Octoberi £'12̂ '̂  MS
Other (Describe) ________________ .. _^. , Novembers «.£J2—— — __ MQ

1AXIMUM DAYi_a,£ISL«B MONTH occurred: jlamiary Decembers _̂ £t.j£̂  _____ MS

COMMENTS:
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VIRGINIA STATE WATER CONTROL BOARD *.4\.
ANNUAL REPORT o-f WATER WITHDRAWALS ;£,*|Ĵ.

.'For the periods January i. 199O to December 31'V££fc99<.T.SiljBjf'iJJ

OWNER: SUFFOLK. CITY OF
_... ... ... iSYSTEMs SUFFOLK '

*̂.*̂ jf********̂ ***«-*-**** ~ I?AW WATER WITHDRAWALS

LANE JELL #2-CHUCKATUCK
. _ . .

-VWUDS .T.D. : O42Q-WL-363935O7638OO01
.̂ -iWELL; I,D. : _1_6 1 - i .76.. . _:. - - - - - - - - - - - - - -—

PERMIT #: OO38O0120 AGENCY: VDH
INTA'KE LOCATION: CITY OF SUFFOLK

•-• O-ATITUDE: 365148 LONGITUDE: O76345S
MEASURING METHOD :

Metering .(Source) _ X__ _ __< Customer > ___
s3?5f Pump Curves and Time ___

MAXIMUM DAY. J3/Ĵ G£MS Moî H"~ĉ c"c'Llr7:ê 73Î iyjary

COMMENTS: Well nc

- . -.- - ,,-,.-----. .___..,._ - . -,.,,.. .-. • ̂•••s&&&m*f.<.? \.-s-'*2q&&A
.... . .- . __ -. --,--:. - - r- .... _. .... ..... . - . ̂V.;.';-̂.̂ Ĵ-..,̂.v]g|**

SOURCE: CITY FARM WELL "4F2 " . " " . . . . " " . ''Januaryi' '̂.J?''n*̂^ ' "<;"- MB*-^ '
-_:. :.r". .-'--.." .̂.'- " rl.. *̂  .:.:...'!~r. .!' 1" "r"""" -.-2 './"Februaryi'

.: O672-WL-36̂ 507O763SO3j:a. .,._.,,,_-. . ... —— March: .' ̂
'••'WELL.-I.D. : 161-330 . _ __ " _ ' ^'Aprils "•t--'""

#P03800805 AGENCY: VDH May: ..̂ r̂
[.LOCATION: CITY OF SUFFOLK " - - - - - - -junes : / 0.05̂  '

w* LATITUDE: 364503 LDWGITUDH:" P763SO5 JulVS
MEASURINS METHOD: _ .__. ... ...___ ___ Augusts, >|-,..]____̂ ____..__,..

ing (Source)_^__i=; (Customer)_~_;^_ ~SeotembBr'-:"\-':O706'*fif:T'3̂ *̂ ?:1
>̂̂ n̂-:-= Pump Curves and time____ " ; ". Octoberi "^ "'XJ
«̂_._.-_̂ , .(Describe) """ .. . • ;«* -

DAY. Ji.^_£oJ__M6._. MONTH _ DC c ur red: _ M*?— _ _December l̂ î̂ JĴ S

^COMMENTS: __________._____________________
••*''.'*-""•''?"•. ' • _"" --—~ • ---•-•—— _j- - ^ ---.-.-

iSJpURCÊ S PLANT WELL ttl (FLOURIDE)^ _^ U

'yWUDS'.-I.D.: O672-WL--36S151O763433O1 - - ...
--•'WELL' I.D.I 161-3BO
•-..PERMIT #: 003SOOS05 AGENCY: VDH ___________
INTAKE'LOCATION: CITY OF SUFFOLK " June: " ̂- •__ 25- fl̂ tlM̂ ,
,: LATITUDE: 36S151 LONGITUDE: O763433 Julvs •• v'̂ 6̂'*-J-'gT';;»*• ••̂ •> MS^-K
'.MEASURINB... METHOD: . , ...... Auoust i * ̂MF̂ Rfî i*--̂ :̂"MB̂ .l

(Source) X (Customer)
Curves and Tame___~_~~_ 2' _ Dctobari.-̂ ;*'-' .̂Q3:ru•''* " :"" • MS'

"(Describe)______ ____________ November!^
DAY: C

: COMMENTS:

Pace 9
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în

î
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CITY OF SUFFOLK
P. O. BOX 1858, SUFFOLK. VIRGINIA 23434. PHONE tSO4) 934-3111

DEPARTMENT OF
r>Lm_.!C UTILITIES

HEMOEANDDM . . . . . . _

DATE: September 12, 1988

TO: Assistant Director of Public Utilities

FROM: Line Maintenance Manager

RE: Wesley Lane Well

Please find listed below addresses of service connections for
the Wesley Lane Well System.

108 Kings Highway - Village Drug
112 Kings Highway
1X4 Kings Highway
118 Kings Highway - Kitty's Salon
120 Kings Highway
6029 Meadowlot Lane
Meadowlot Lane - Brock
6045 Meadowlot Lane
6061 Meadowlot Lane
6073 Meadowlot Lane
6040 Meadowlot Lane
6036 Meadowlot"Lane
6024 Meadlowlot Lane
129 Evergreen Lane
121 Evergreen Lane
132 Kings Highway
140 Kings Highway
152 Kings Highway
160 Kings Highway
168 Kings Highway
170 Kings Highway
172 Kings Highway
176 Kings Highway
200 Kings Highway
202 Kings Highway
Wesley Chapel Church
248 Kings Highway
260 Kings Highway

C-36



264 Kings Highway
217 Kings Highway
211-Kings Highway
201 Kings Highway
181 Kings Highway
161 Kings Highway
153 Kings Highway
141 Kings Highway
133 Kings Highway
117 Kings Highway
109 Kings Highway (Post Office)
5920 Chuckatuck Lane
5904 Chuckatuck Lane
5902 Chuckatuck Lane
5900 Chuckatuck Lane
5901 Chuckatuck Lane
5903 Chuckatuck Lane
5921 Chuckatuck Lane
5929 Chuckatuck Lane
6061 Wesley Lane
6053 Wesley Lane
200 Mulberry Lane
204 Mulberry Lane
208 Mulberry Lane
216 Mulberry Lane
177 Shell Road
149 Shell Road
145 Shell Road
143 Shell Road
141 Shell Road
137 Shell Road
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CITY OF SUFFOLK
P. O. BOX 1S5S. SUFFOLK. VIRGINIA 23434. PHONE (8O4) 934-3111

DEPARTMENT OF
PUBLIC UTILITIES

HEMORANBDM

DATE: September 12f 1988

TO: Assistant Director of Public Utilities

FROM: Line Maintenance Manager

RE: Crumps Mill Well

Please find listed below addresses of service connections for
the Crumps Mill Well System.

5881 Godwin Boulevard - Saunders Supply
5900 Godwin Boulevard
5912 Godwin Boulevard
5916 Godwin Boulevard
5920 Godwin Boulevard
5928 Godwin Boulevard
5936 Godwin Boulevard
5940 Godwin Boulevard
5956 Godwin Boulevard
5968 Godwin Boulevard
5969 Godwin Boulevard - Saunders Supply
5933 Godwin Boulevard - Holiday Food
112 Grumpier Lane
116 Grumpier Lane
120 Grumpier Lane
124 Grumpier Lane
126 Grumpier Lane
128 Grumpier Lane
132 Grumpier Lane
Godwin Boulevard - Volunteer Fire Department
5980 Godwin Boulevard
Godwin Boulevard' - Service #35826
5989 Godwin Boulevard
M. L. Byrd - Service #35824
6020 Godwin Boulevard - 7-11
6021 Godwin Boulevard
6036 Godwin Boulevard
Creekmore Godwin
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6072 Godwin Boulevard - Village Mill
6073 Godwin Boulevard
6075 Godwin Boulevard - Parks and Recreation
6205 Godwin Boulevard
6221 Godwin Boulevard
6229 Godwin Boulevard
6237 Godwin Boulevard
6245 Godwin Boulevard
6253 Godwin Boulevard
6257 Godwin Boulevard
6259 Godwin Boulevard
6273 Godwin Boulevard
6285 Godwin Boulevard
6301 Godwin Boulevard
6303 Godwin Boulevard
G. L. Gwaltney, Jr. - Service #35849
Godwin Boulevard - Service #35847
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Houses within
this pie shaped
area are included
in the population
count.

Figure 5: Potentially affected pcTpulation drawing from the aquifer
of concern within a 3 - mile radius of the site.
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CONTACT REPORT

Telephone (X) Meeting ( ) Other ( )

AGENCY: Virginia State Water Control Board, Office of Water
Resources Management

PHONE NO.: 804-367-0056

PERSON
CONTACTED: Terry Wagner, Geologist C, Head of Resource Characteri-

zation Branch of Groundvater Program

TO: F. McKosky

FROM: J.

DATE: February 28, 1990

SUBJECT: Groundwater Wells in Suffolk, Virginia

CC: G. Strobel, ZD-3081

The State Water Control Board (SWCB) has an automated data base of
approximately 2-5% of individual-private veils. A state regulation
promulgated sometime prior to 1973 required individuals to report veil
construction data to the SWCB, but it has never been enforced. In 1983,
a state law vas promulgated that required individuals to report veils
constructed in conjunction with septic systems (i.e., nev houses). The
regulation vas promulgated for reporting to the SWCB, but responsibility
vas transferred in 1986 to the State Health Department. Between 1986
and nov, the Health Department has been promulgating regulations, under
this responsibility.

If an inventory of individual veils are necessary, a door-to-door survey
would have to be conducted.

smj
CR/ZD-3081
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CONTACT REPORT

Telephone (X) Meeting ( ) Other ( )

AGENCY: City of Suffolk, Department of Public Utilities

ADDRESS: G. Robert House Treatment Plant

PRONE NO.: 804/255-2247

PERSON
CONTACTED: Eva Tillette, Water Treatment Specialist

TO: Fred McKosky

FROM: Jone Watson

DATE: February 20, 1990

SUBJECT: Vater Supply System

CC: G. Strobel, ZD-3081

~~,-.™.., ————————— „____ «*. v..*. „- ̂ j „*. ̂ «^_u_.^ -»,.=- _.«Kt,-.J «-^ «W«--» ~

Millpond and Lone Star Lakes. The average vithdraval is 3 million
gallons/day, which is the capacity of the G. Robert House Treatment
Plant. Approximately 952 of the year, the vithdraval is from Godwin's
Millpond; 5% of the year vithdraval is from Lone Star Lakes. A
population of 37,000 is served through this system. In May 1990, water
supplies will be drawn from the groundvater through an electro dialysis
reversal (EDR) process vhich removes the fluorides. A 900-foot veil is
on-site of the G. Robert House Treatment Plant. With expansion of the
treatment plant, an additional 3 million gallons/day can be provided.
The Village of Chuckatuck is supplied vater by a 500 foot deep well
in the Village which empties into a tank and supplied to the homes.
This is a city-owned well system. By opening a valve, these homes can
be put on city vater.

In addition, the city of Suffolk has 18 wells which service individual
developments/subdivisions. She is sending past monthly reports on vater
usage for the yej.l_JEnLJLb.e. Village of_ Ckû ka_tucJc4__a.Jtta4>_j£î iLM.E.ll-:î h.tê
areas serviced by_city water systems sad the most recent water quality
——• ll-.lt.——— I m-mm ,.,__ ' 11 I I ,F "* ' Ml I l' " ••——-—————— ——— - -** ^ ——^——, ̂-m*, - v_~_-« ——— *--++m̂ ,*rr̂ jl~ -1- _., _u . '̂ ff -V- -, . rt. -.----'" -i___-» —— - -~Ĵ ---i-->«t*T: .,-t̂  -. ,—————————-=-_*V_ _ ————=- **

analysis report. Areas not highlighted can "be assumed to have prTva'te
wells, except for homes along Route 10/32 which can elect to tie into
the city's vater main or have private wells.

smj
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CORRESPONDANCE:
STATE RESOURCES AND SPECIES INFORMATION
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COMMONWEALTH of VIRGINIA
Department of Game and Inland Fisheries

4010 WIST BROAD STREET
BOX 11104

RICHMOND, VA 23230
1-800-252-7717 (V/TDD)
(804) 387-1000 (V/TDD)

28 April, 199

Larry G . Western
Ecology ana Environment, Inc.
3bb Pieasantview Drive
Lancaster, New YorK 14086

Mr. Western,

This letter is in response to your request for intormation on
wildlite resources in the vicinity of Chuckatuck, Virginia.

An overview of the national rorests ana wildlife refuges for
Virginia is included. Nansemond, Dismal Swamp, "and back bay
Wnaiire Refuges are in the generai~area or ChucKatuck. The
Dismal Swamp boraers on soutneast corner ot Chuckatuck

There are no Wilderness Areas occurring in or near Chuckatuck,
nut Natural Areas are noted on another enclosed map. Once ag~ain,
none of these areas are in the immediate vicinity of Chuckatuck.

ixo scenic rivers are in close proximity to Chuckatuck, although
the Northwest and Worth Lanaing Hivers rail Detween Dismal tiwamp
ana BacK bay. The bxacKwater River is tar-west of Chuckatucx.
Tnese areas are inaicatea on tne enclosed sheet.

Three species or special status are known or may be observed in
the vicinity or ChucKatuck. As indicated on the comments, bald
eagles do not nest in the area, but may be observed, Rafinesgue ' s
big-eared bats have been found along the edge of the Dismal Swamp,
13 ut are not known rrom cnucxatuck.

Tne uismai Swamp soutneastern shrew, rederaiiy threatened species,
nas neen colxected rrom ChucxatucK («>uaa, ana snould oe consiaered
in any environmental analysis. For additonai information on this
species please contact Don Schwany vrflalire^Biolpgist, at P.O.Box
847 Suffolk, Virginia 23434 or by pnone at (804) 934-1577.

Habitat Profiles are included for these species of special status
for your general information. A general overview or the area
surrounding Cnuckatuc* (tiampton Koadsj noting important outdoor
areas is aiso enclosed.

Equal Opportunity Employment, Propra/nsft/ff &&/f ofe & O



This letter:, summarises .tne natural areas ana iiKeiinooa or
occurrence or i:n-reatenea— crr̂  -enaangerea - rauna in the project
vicinity. Please- . note that this response aoes not aaaress ai±
anticipated environmental impacts. These issues are analyzed by
our Environmental Section, in conjunction with review of state or
reaerai permit applications. Ir you nave any questions in tnis
regard, piease contact bill. iJeai, Environmental Coordinator , at

j.nrormati-on on endangered plants ana insects can be ootainea rrom
tne ijepartment or Agriculture, Ofrice. or i-iant Protection, oy
contacting Marshall Trammel! at P.O.Box 1163, Richmona, Virginia
23209 or by phone at (804) 371-0152. .... -

The Department of Conservation and Recreation Division of Natural
heritage can conauct on- site ~ surveys tor;, rare, tnreatened, and
enaangerea plants ana animals as- wen as unique/exemplary natural
communities and reatures. You may wish to" contact Tom bmitn,
Inventory Manager at- (Se>4) 7tib-/95i tor. rurther inrormation.

There. -is a processing charge . oi..S2"b"..lj0. for this response. Please
remit a check maae out to the Treasurer or Virginia within 36 days
to Rebecca. Wajda, FV7IS Coordinator , at the address above. Include
a copy or this ietter~with your payment to ensure tnat your account
is properly crea"ir.eci.. *. . . -... . __- . _ • • „ . •-_• ... -:.

Ir you have any questions or _nee:a aaditionai inrormation piease
give me a can at_t804) 36/-b'/4'/. vJe appeciate your interest in
tne wildine resources or Virginia.

Sincerely,

Helen Elise Kitchel
Research Associate

cc: Bill Weal
Becky Wajda
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. ' § 10.1-413.2 CODE OF VIRGINIA § 10.1-415
i
i § 10.1-413.2. North Landing and Tributaries Scenic IUver,_the_lie-
L Jjactnientof Consejrvation and Hecreation designated to administer. —
< , ' A, The North Landing from the Nortĥ Carblina line to the bridge at Route
j i 165, the Pocaty River from its junction with the North Landing River to the
' f Blackwater Road bridge, West Neck Creek from the junction with the North
j J Landing River to Indian River Road bridge, and Blackwater Creek from the
I ;• junction with the North Landing River to the confluence, approximately 4.2
\ ]. miles, of an unnamed tributary approximately 1.75 miles, more or less, west
| •• of Blackwater Road, are hereby designated as components of the Virginia
j .Scenic Rivers System. " " • - - . . . . .
t ! B. The Department of Conservation and Recreation is designated to

administer the North Landing and Tributaries Scenic River in accordance
with this section.
C. The Governor, in consultation with the Director and the Cities of

Virginia Beach and Chesapeake, shall appoint the North Landing and
- Tributaries Scenic River Advisory Board, which shall be composed of five area
residents, including at • least - one riparian landowner, from within the

i designated section.'
D. No dam or other structure impeding the natural flow of the river shall

be constructed, operated, or maintained unless specifically authorized by an
act of the General Assembly. (1988, cc. 490, 891; 1989, c. 656.)

Editor's note. — This section was enacted The 1989 amendment substituted "Recre-
, by Acts 1988, c. 490, as § 10-173.10. Pursuant ation" for "Historic Resources" in subsection B.
to Acts 1988, c, 891, cl. 5, this section has been ...
incorporated into Title 10.1 as § 10.1-413.2. • •

§ 10.1-414. Nottoway State Scenic River; Sussex-County—Board., of
Supervisors designated to administer. — A. The Nottoway River in Sussex
County, from the Route 40 bridge at Stony Creek to the Southampton County

• line, a distance of approximately thirty-three miles, is hereby designated a
• component of the Virginia Scenic Rivers System.
• B. The Sussex County Board of Supervisors is designated to administer the
Nottoway ̂Scenic River in accordance with this section.

i i; jT I C. The Governor shall appoint the Nottoway State Scenic River Advisory
l\\,i } Board. The Director shall make recommendations to the Governor after
j;| j:j :. consulting with the Sussex County Board of Supervisors, The Advisory Board
1:1; ! "shall be composed of local residents, including at least three riparian
j vH i' • landowners within the designated section. (1984, c. 739, § 10-173.6; 1985, cc.
!i.-:i ; 346, 448; 1988, c. 891.)
(.,;;. I] '
-.!* :<• l' § 10.1-415. Rappahannock State Scenic River; Jteuartment of Game

and Inland Fisheries designated to administer. — A. The mamstem of the"
'Rappahanri6ck~River"in Rappahannock, Culpeper and Fauquier Counties
from its headwaters near Chester Gap to Deep Run is hereby designated a
component of the Virginia Scenic Rivers System.

". B. The Department of Game and Inland Fisheries is designated to
administer the Rappahannock State Scenic River.
" C. The Governor shall appoint a Rappahannock Scenic River Advisory
Board. The Director shall make recommendations to the Governor after
consulting with the affected county boards of supervisors. The Advisory Board
shall be composed of local residents, including riparian landowners within the
designated section. Each of the involved counties shall enjoy equal representa-
-tion on the Advisory Board.

D. Nothing in this chapter shall preclude the continued operation and
maintenance of existing dams in the designated section.

168
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>pecies of Special status known or likely to occur in Suffolk - Chuckatuck Quad
1AME............................... SCIENTIFIC- NAME................. T-.STATUS...

iagle, bald Haliaeetus leucocephalis - - - - - federal Endangered
Federal Migratory
Nongame-Protected

Comment - Although Said eagles may be observed in the area, none are known to nest in
or near Chuckatuck Quad. See enclosed map and Habitat Profile for additional
information.

jat, Rafinesque's big-eared Plecotus rafinesquii macrotis Federal Candidate
State Endangered
Nongame-Protected

Comment - This species is known from near the Dismal Swamp in Suffolk, but has not been
collected in Chuckatuck Quad. See enclosed Habitat Profile for additional
information.

ihrew, Dismal Swamp southeastern Sorex longirostris fisheri Federal Threatened
Nongame-Protected

Comment - This species has been collected in Chuckatuck Quad and adjacent quadrangles,
See enclosed Habitat Prorile -for additional information.
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Virginia Department of Game and Inland Fisheries

Federal and State Listed Threatened and Endangered Species in Virginia

FISHES:

Chub, slender " . Hybopsis cahnl Federal Threatened
Chub, spotfin Hybopsis monacha Federal Threatened
Darter, Carolina Etheostoma collis lepidinion State Endangered
Darter, Tippecanoe Etheostproa tippecanoe State Endangered
Darter, blueside — —-—Etheostoma jessiae State Endangered
Darter, sharphead EtKebstoma acuticeps State Endangered
Logperch, Roanoke ,-„.,- P̂ercina rex n Federal Endangered
Madtom, yellowfin " -.—---- Noturus f lavipinnis Federal Threatened
Sturgeon, shortnose ;. . Acipenser brevirostrum Federal Endangered
Sunf ish, blackbanded - -Enheacanthus chaetodon State Endangered

AMPHIBIANS:

Salamander, Shenandoah Plethodon netting., shenandoafa Federal Endangered
Salamander, eastern tiger Ambystoma tlgrinum tigrlnum State Endangered

REPTILES:

Turtle, bog . — . pJlenmivs muhlenbergi State Endangered
Turtle, eastern.chicken Deirochelys retlcularia retlcularia State Endangered
Turtle, hawksbill sea Eretmochelys imbricata Federal Endangered
Turtle, leatherback sea Dermochelys coriacea Federal Endangered
Turtle, loggerhead se"a Caretta caretta . Federal Threatened
Turtle, Atlantic green sea Cbelonia mydas mydas Federal Threatened
Turtle, Kemp-'s Ridley sea Lepidochelvs kempi _ Federal Endangered

BIRDS:

Eagle, bald Haliaeetus leucocephalis Federal Endangered
Falcon, peregrine • - - - . Falco peregrinus __ , Federal Endangered
Plover, Wilson's Charadrius wilsonia . State Endangered
Plover, piping ~ Charadrius melodns . Federal Threatened
Shrike, loggerhead " "" " Lanlus ludovicianus State Endangered
Tern, roseate Sterna douqallii Federal Endangered
Warbler, Bachman's Vermivora bachmanil Federal Endangered
Warbler, Kirtland's - Dendroica kirtlandii Federal Endangered
Woodpecker, red-cockaded Picoldes 'bor'ealls borealis Federal Endangered
Wren, Appalachian Bewick's __. Thryomanes bewickii altus State Endangered

09/15/90:rkw
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Virginia Department of Game and Inland Fisheries

Federal and State Listed Threatened and Endangered Species in Virginia

MAMMADS:

Bat, Irxiiana Mvotis sodalls Federal Endangered
Bat, Virginia big-̂ ared Plecotus tovmsendii virginianus Federal Endangered
Bat, eastern big-eared Plecotus rafinesquii macrotis State Endangered
Bat, gray Mvotis grisescens Federal Endangered
Cougar, eastern Felis concolor cougar Federal Endangered
Fisher Martes pennant! pennant! State Endangered
Shrew, Dismal a*amp southeastern Sorex longirostris fisher i Federal Threatened
Shrew, water Sorex palustris punctulatus State Endangered
Squirrel, Delarva Peninsula fox Sciurus niger cinereus __ Federal Endangered
Squirrel, r_orthern flying Glancomvs" sabrinus __= _= Federal Endangered

INVEKtEBRATES;

Mussel, Appalachian monkeyface Qoadrula sparsa Federal Endangered
Mussel, Cumberland bean Villosa trabalis _ ._ Federal, Endangered
Mussel, Cumberland combshell Epioblasma brevidens _ State Endangered
Mussel, Cumberland mcnkeyface Qnaflnila intermedia Federal Endangered
Mussel, James spiny Pleurobema colllna Federal Endangered
Mussel, birdwing pearly Lemiox rimgsus _ ___. Federal Endangered
Mussel, crackling pearly Hemistena lata Federal Endangered
Mussel, dromedary pearly Dromus dromus Federal Endangered
Mussel, (3warf wec2ge Alasmidonta. heterodon Federal Endangered
Mussel, fanshell Cvprogenia stegaria ..1 _ _. Federal Endangered
Mussel, fine-rayed pigtoe Fosconaia cuneolus Federal
Mussel, green blossom Epioblasma tc<t_alc_sa. gubernaculum Federal
Mussel, little-wing pearly Pegias fabula Federal Endang
Mussel, oyster Epioblasma'capsaeformis State Endangered
Mussel, pink mucket Lampsilis orbiculata orbiculata Federal Endangered
Mussel, rough pigtoe pleurqbema plenum .. Federal Endangered
Mussel, shiny pigtoe Fusconaia edgariana . Federal Endangered
Mussel, snuffbox - - - - - - Epioblasma triguetra ._ . _ . _ _ State Endangered
Mussel, tan riffle shell Epioblasma florentina walkeri Federal Endangered
Snail, Virginia fringed mountain Polygyriscus virqinianus _ Federal Endangered
Isopod, Madison Cave Antrolana lira _ Federal Threatened

MARINE MAMMALS:

Manatee, Florida Trichechus manatus . . Federal Endangered
VSiale, blue Balaenoptera musculus Federal Endangered
Whale, fin Balaenoptera physalus __ _ Federal Endangered
Whale, hun̂ iback . Megaptera novaeengliae Federal Endangered
Whale, northern right Eubalaena glacial is Federal Endangered
Whale, sei Balaenoptera borealis Federal Endangered
Whale, sperm . _ Phvseter "catodon _ Federal Endangered

09/15/90:rkw
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Definition of Abbreviations used on Element Lists
of the

Virginia Natural Heritage Program
Department of Conservation and Recreation

The following ranks are used by the Virginia Natural Heritage Program to set protection priorities. The primary
criterion for ranking species is the number of occurrences, i.e. the number of known distinct localities. Also of great
importance is the number of individuals in existence at each locality or, if a highly mobile organism (e.g., yea turtles,
many birds, and butterflies), the total number of individuals. Other considerations may include the condition of the
occurrences, the number of protected occurrences, and threats. However, the emphasis remains on the number of occurrences
such that ranks Mill be an index of known biological rarity.

S1 Extremely rare; usually 5 or fewer occurrences in the state; or may be a few remaining individuals; often
especially vulnerable to extirpation.

S2 Very rare; usually between 5 and 20 occurrences; or with many individuals in fewer occurrences; often
susceptible to becoming endangered.

S3 Rare to uncommon; usually between 20 and 100 occurrences;.may have fewer.occurrences, but with a Urge number
of individuals in some populations; may be susceptible to Urge- scale disturbances.

S4 Cannon; usually >100 occurrences, but may be fewer with many large populations; may be restricted to only a
portion of the state; usually not susceptible to immediate threats.

S5 Very common; demonstrably secure under present conditions.

SA Accidental in the state.

SH Historically known from the state, but not verified for an extended period, usually >15 years; this rank is used
primarily when inventory has been attempted recently.

SH Regularly occurring migrants; transients; seasonal, nonbreeding residents. Usually no specific site can be identified
with its range in the state. (Note that congregation end staging areas are monitored separately}.

SU Status uncertain, often because of low search effort or cryptic nature of the element.

SX Apparently extirpated from the state.

Global ranks are similar, but refer to a species' rafity throughout its total range. Global ranks are denoted with a "C"
followed by a character. Mote that GA and GN are not used and GX means apparently extinct. A "0" in a rank indicates that
a taxonomic question concerning that species exists. Ranks for subspecies are denoted with a "T". The global and state,
ranks combined (e.g. G2/S1) give an instant grasp of a species' known rarity.

These ranks should not be interpreted as legal designations. *

Federal Status . _ ,_. . , __...._. , _ _ . _ . .. ... .....̂ ~. . . . , . . - . . . -

The Virginia Natural Heritage Program uses the.standard abbreviations for Federal endangerment developed by the U.S. Fish
and Uitdlife Service, Division of Endangered Species and Habitat Conservation.

IE - Listed Endangered 3A - Former candidate - presumed extinct
LT - Listed Threatened 3B - Former candidate - not a valid species under
PE - Proposed Endangered current taxonomic understanding
PT - Proposed Threatened 3C - Former candidate - common or well protected
Cl - Candidate, category 1 NF - no federal legal status
C2 - Candidate, category 2 .,_._...„,, .*..._.,,...„ -.™.—- —~ - .
State Status ._.___._._.._. .._— . . . - . - - - - -

The Virginia Natural Heritage Program uses similar abbreviations for State endangerment.

LE - Listed Endangered PE - Proposed Endangered
LT - Listed Threatened PT - Proposed Threatened
C - Candidate US - no state legal status

The following status recommendations reflect the findings of the 1989 Virginia Endangered Species Symposium.
THESE ARE NOT LEGAL DESIGNATIONS, NOR HAVE THE SPECIES YET BEEN FORMALLY PROPOSED.

RE - Recommended Endangered ' RSC - Recommended Special Concern
RT - Recommended Threatened _^ .

For information on the laws pertaining to threatened on endangered species, contact:

U.S. Fish and Wildlife Service for all FEDERALLY Listed species
Department of Agriculture and Consumer Services Plant Protection Bureau for STATE listed plants and insects
Department of Game and Inland Fisheries for all other STATE listed animals

11/90
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BOVA Species habitat Associations Profal-e — —
Species j Eagle , bald
Species Id 040093 . .... ... "T. , :_.

Date 05/0-2./-SU ._ . -.._.-..

Name: Eagle, bald

Scientific Name: Haliaeetus leucocephalis leucocephalis

Status:

Federal Endangered
Ilan approved by Director _. .. __ . . . . __ - - — _.. _.
Federal Migratory
tfongame- Protected
See Comments

General Comments on Habitat Associations: This species prefers
coasts, lakes and rivers, and is seen along mountain ridges in
migration "2802* .""Tne James River is one of the more important eagle
habitats in the state "4285*. Most nest, sites are found in the midst
of large wooded areas ad3acent to marshes or bodies of-, water, or in
isolated trees located in marshes, on farmland,, or in logged over
areas wnere scattered seed trees remain. Most eagle nests are less
than 1.6 km from feeding areas, but some nests are netween 1. 6" and
3.2 km from tne primary food sources *9551*. Pines are often the
pretered nest trees in the eastern United States but oaKS and other
narwoods are also used in the Chesapeake Bay area. Wintering areas
have many of the same characteristics of the nest sites. Roost sites
are important in wintering areas. Their habitat usually occurs in
undeveloped areas with little human activity *8814* .

•

HABITAT ASSOCIATIONS

U.»S . Forest Service Forest Size Class" " . __._ __

i'oJ.e
Mature
Over nature ~ . " " . . _ - . .

of American Foresters' Forest Cover Types

Baidcypress, young tree, canopy unknown

Land Use

Agricultural Land
Cropland and Pasture
Deciduous Forest Land
Evergreen Forest Land
Water
Streams and Canals
Lakes
Reservoirs
Mixed Forest Land
Nonforested Wetland
Forested Wetland
Forest Land

C-54
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BOVA Species Habitat Associations Profile .
Species: Bat, Rafinesque's big-eared

Species Id 050034
Date ,05/02/91. .. ..... ....

Name: Bat, Raf inesque ' s big -eared

Scientific Name: Fle'cotus raf inesquii .macro tis

Status:

Federal Candidate . ' ' "- .:~ . . ~ " . " -- ,
State Endangered . .. .._. ._..._.. - . . _ . . . _ .
Heritage G4 - Apparently secure globally
Heritage SH - Historic occurrence in state

General Comments oh "Habitat Associations: Plecotus ratinesquii
tmacrotis and rannesquii) occurs in nearly every torest association
throughout roost o-t Astroriparian and Carolinian biotic provinces of
the southeastern U.S. *176*. The eastern big-eared bat is incidental
in Virginia because it has adapted to temperate, arboreal zones
found only in the extreme southeast *252* . The Dismal Swamp specimen
was found in a hollow cypress snag. Elsewhere they use the space
under loose tree : bark or buildings "8905". P.r. macrotis is most
or ten round in houses, or sometimes in hollow trees, behind loose
bark, in culverts, or in. caves and mines *252*.

HABITAT ASSOCIATIONS

U.S. Forest Service Forest Size C-Lstss '. „.".". !"_..

Society of Am e r i c a n F p r e s t e r s ' jjp_r e. s.t, Cover Types

Land Use _ ___-__-. ._....__.-.-... _-_._...- ... .•..---- . „__.___....._ __._..._...

Kationa.1 Vfetlands Inventory "Codes . .."__ :- ;
(System, Class, Water Regime , Sp"ecial Modifier)

MANAGEMENT PRACTICES ~ "" "

Beneiicial, Prohibiting harvest . of -species being described
Beneficial f "He~s"tr ictih'g/ re gu la ting' human use of habitats
Beneficial , Restrictihg/regulat Ing huma~n disturbance of populations
Beneficial, ~ Maintaining undi s f ur bed /undeve" loped areas
Beneficial r - Crea-tihg/maintaining snags
Beneficial, ""Maintaining large- "trees for denning, nesting, or roosting
Beneficial, Controlling pollution [thermal, chemical, physical j
Beneficial, Other management practices [specified in comments]
Beneficial, Maintaining "unique "or" special "habitat reatures [wetlands,
Adverse, Timber harvesting - clearcutting
Adverse, Applying pesticides
Adverse, Applying insecticides
Adverse, Other management practices [specified in comments]
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BOVA Species Habitat Associations Profile
Species: Shrew, Dismal Swamp southeastern

Species Id 05000S . .._
Date 05/02/91

Name: Shrew, Dismal Swamp southeastern

Scientific Name: Sorex longirostris fisheri ~~̂ ~

Status:

Federal Threatened
See Comments

General Comments on Habitat Associations: They occur.from grassy
openings through closed forests although they are most numerous in
openings "248". They are associated with a heavy ground cover "117"
They are found in various habitat types *116*. They are nearly
always round with heavy ground cover of Japanese honeysuckle "116".
The greatest numbers are from moist to wet areas, usually bordering
swamps, marshes, or rivers *117*. They are able to occupy a wide
range of habitats "88S9*. In general, the highest densities are
observed in early successional stage habitats, and lowest densities
are in mature forests. Despite supporting lower densities, mature.
lorests may oe important to the survival of these shrews during
periods of drought or fire wa8S9*.

HABITAT ASSOCIATIONS

U,S. Forest Service Forest Size Class _"" . ' "

UnstocKeo.
Seedling _ .... . __
Sapling
Seedling/Sapling
Pole
Mature

Society of American Foresters' Forest Cover Types :: .

Loblolly pine
Sweetgum-yellow poplar
Sweetgum-willow oak
Atlantic white cedar
Baldcypress
Red maple

Land Use

Rangeland
Herbaceous Rangeland
Shrub and Brush Rangeland
Mixed Rangeland
Wetland
Forested Wetland
Nonrorested Wetland
Forest Land
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BOVA Species-Habitat Associations Profile
Species: Eagle, bald

Species Id 040093
Date 05/02/91' - -

Wetland " "" """
Rangeiand
Herbaceous Rangeland
Shrub and Brush Rangeland
Mixed Rangeland
Bays and Estuari.es
Chesapeake Bay
Atlantic Ocean Coastal Waters .. _ . . . .
Barren Land -.-......
Beaches .
Mixed Barren Land

National We tlands...Inventory Codes .. . _ .
(System, Class, Water Regime, Special Modifier)

Marine, intertidal, Rocky shore, boulder-"-

MANAGEMENT PRACTICES

Beneficial, Restricting/regulating human use of habitats
Beneficial, Developing/maintaining water holes, ponds, potholes, etc.
Beneficial, Maintaining/protecting riparian habitats
Beneficial, Main~ta"ihih~g wilderness environment
Beneficial, Maintaining overmature forests
Beneficial.. Prohibiting harvest of species being described
Beneficial, Transplanting wild animals
Beneficial, Stocking captive-~re~ared~ wild-strain animals
Beneficial, Restricting/regulating human disturbance of populations
Beneficial, Maintaining uhd"isturbe"d/urrdeveloped areas
Beneficial, Maintaining unique or special habitat features [wetlands.
Beneficial, Maintaining large trees for denning, nesting, or roosting
Beneficial, Establishing buffer zones
Benericial, Other management practices [specified in comments]
Beneficial, Maintaining na"tural vegetation [native ]
Beneficial, Supplemental feeding [winter, spring, etc.]
Beneficial, Developing/maintaining submerged brush, timber, debris, et
Beneficial, Providing artificial nesting/spawning sites
Beneficial, Developing/maintaining greenspace.[wildlife corridors]
Beneficial, Developing/maintaining stream bank vegetation
Beneficial,- Developing/maintaining stream structures
Beneficial, Stream bank protection - gablbri matting or riprap
Beneficial, C~ontr oiling sedimentation
Beneficial, Controlling water7 levels ...._. .__.:._._. ..
Benefic-iai, Controlling wind and water "erosion
Adverse, Maintaining early stages of ecological succession
Adverse, Locating/constructing roads ... - ...-. -
Adverse, Applying pesticides
Adverse, Other management" practices [specified in comments]
Adverse, Locating/constructing powerlines and other rights-of-way
Adverse, Timber harvesting - clearcutting
Adverse, Construction of navigational improvements [dams, locks, etc.J
Adverse, Dredging
Adverse, Applying insecticides
Adverse, Sun ace mining
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BOVA Species Habitat Associations Profile
Species; Shrew, Dismal Swamp southeastern

Species Id 050008
Date ~

Evergreen Forest Land
Mixed Forest Land

National Wetlands inventory Codes _._ _ .. _ _ . . _ _
(System, Class, Water Regime, Special Modifier)

Palustrine
Pa lustrine. Forested
Palustrine, Forested, deciduous
Pal us trine. Forested, evergreen
Palustrine, Forested
Palustrine, Forested, broad -leaved deciduous
Palustrine, Forested, needle -leaved deciduous
Palustrine, Forested, broad-leaved evergreen
Palustrine, Forested, needle- leaved evergreen
Palustrine, Forested, dead
talus trine. Forested, deciduous
Paius trine, Forested, evergreen
Palustrine, Moss /lichen
Palustrine, Moss/lichen, moss
Palustrine, Moss/ lichen, lichen
Palustrine, Scrub/snrub
Palustrine, Scrub/shrub, broad-leaved deciduous
Palustrine, Scrub/shrub, needle-leaved deciduous
Palustrine, Scrub /shrub, broad -leave_d evergreen
Palustrine, Scrub/shrub, needle-leaved evergreen
Palustrine, Scrub7shrub, dead
Palustrine, Scrub /shrub, deciduous
Palustrine, Scrub /shrub, evergreen

MANAGEMENT PRACTICES

Benencial , Maintaining undisturbed /undeveloped areas
Benericial, Maintaining early stages of ecological succession :
Beneficial, Developing /main taming edge [eco tones]
Beneiicial, Maintaining unique or special habitat features [wetlands,
Beneficial, Developing /maintain ing freshwater marsh
Beneficial, Maintaining bogs .. _ .
Benericial, Developing /maintaining /pro tec ting wetlands
Beneficial, Developing /main tain ing forest openings
Beneficial, Timber harvesting - clear cutting ._:
Adverse, Draining wetlands, marshes, ponds, lakes
Adverse, Suppressing wilarire
Adverse, Applying herbiciaes ._ . ' :"
Adverse, Applying pesticides
Adverse, Applying insecticides
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Virginia Department of Game and Inland Fisheries

Threatened and JS-dangered Faunal Species

Fact Sheet

Since its inception in 1916, the Virginia Department of Game and Inland
Fisheries has been the state's regulatory agency charged with the conservation
of wildlife. In 1973, more specific legislation was passed, further enabling
and providing for the management and protection of threatened and endangered. .
faunal species occurring in the Caj.muwealth (Code of Virginia, Section 29.1,
Article 6). A Nongame and Endangered Species Program was established in 1980
through the creation of the Nongame Fund. The first official list of state
endangered and threatened species was passed in 1987, which adopted the Federal
Endangered and Ihreatened Species List and listed 20 additional species as
"State Endangered11 (VR 325-01.1, Section 13; 3:26:3045). Presently, there are
62 federal and state listed faunal species protected in Virginia.

Several definitions and policies have been developed and implemented to assist
the Department in the management of threatened and endangered species, and
'should be considered in all activities where such species may be a factor.
Definitions for "endangered species" and "threatened species" may be found in
the Code of Virginia (Section 29.1-563). Definitions for "special concern,"
"take," "harm," and "harass" also have been adopted (VR 325-01, Section 14).

taking, transportation, sale, or offer for sale of any endangered faunal
species is specifically prohibited in the Ctonimonwealth unless an endangered
species collection permit has been issued by the Department's designated
contacts (Code of Virginia, Section 29.1-568). All requests for endangered
species permits must be made in writing and include a study proposal,
justification of benefit to the species, and risk assessment. The Department's
contact for permit requests concerning mammalian, avian, or terrestrial
invertebrate species is: Karen Terwilliger, Wildlife Division, VA Department
of Game and Inland Fisheries, 4010 W. Broad St., Richmond, VA 23230 (804)
367-1000. 32ie Department's contact for permit requests concerning aquatic or
herpetological species is: David Whitehurst, Fish Division, VA Department of
Game and Inland Fisheries, 4010 W. Broad St., Richmond, VA 23230 (804)
367-1000.

Requests for specific information about any threatened or endangered species
should be submitted, in writing, through the agency's EWIS Coordinator, Rebecca
Wajda. Any proposed projects which modify or alter existing land uses in areas
where threatened or endangered species are known or likely to occur must be
presented to the Department's Environmental Officer, William Neal, for an
environmental assessment. Requests should be in writing and include a map of
the proposed project area and a general habitat description. Both of these
individuals may be reached at: VA Department of Game and Inland Fisheries,
4010 W. Broad St., Richnond, VA 23230 (804) 367-1000.

Any questions concerning legal issues or penalties should be directed to the
Law Enforcement Division, at the address and phone number above.

RKW: 01/16/90
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ADMINISTRATION
NATURAL HERITAGE
PLANNING AND RECREATION RESOURCES

B. C. LEYNES, JR. - - - _-, ,——-. _, ̂ ĵ&&£3SLff SOIL AND WATER CONSERVATION
Director . " ." ". - - . - " . . - _ . . _L ̂&̂ £&gĵ  STATE PARKS

DEPARTMENT OF CONSERVATION AND RECREATION
DIVISION OF NATURAL HERITAGE

203 Governor Street, Suite 402

TDD (804) 786-2121- Richmond, Virginia 23219 (804) 786-7951 FAX: (804) 786-6141

April 22, 1991

Steven PetersoTi"
Ecology and Environment, Incorporated
368 Pleasantview Drive . . . .
Lancaster, N Y 14086 . . . . _ . . . " . .

re: Superfund Site at Chuckatuck, Virginia

Dear~Dr, Peterson: _..— ...

The Virginia Department of_Cpnservation and Recreation's Division
of Natural Heritage (DNH) has processed your recent request for
information.

DNH's Biological Conservation Datasystem contains no records for
natural heritage resources (rare species, exemplary natural
communities, and significant geologic features) from the site you
indicated on the submitted map. Our Biological Conservation
Datasystem does, however, contain records for the following
natural heritage resources from within a fifteen mile surface
water range of the site:

Fundulus lineblatus. the lined topminnow, G5/S1/NF/NS
Etheostoma serriferum, the sawcheek darter, G5/S3/NF/NS
Stvcrobromus indentatus, the Tidewater amphipod, G7/S1/C2/NS

An explanation of species rarity ranks and Legal status
abbreviations is enclosed for your reference. Please note that
S. indentatus has federal candidate status.

Any absence of natural heritage resource data does not
necessarily mean that other natural heritage resources do not
occur in the project area, but rather that our files do not
currently contain information documenting the presence of them.
DCR's Biological Conservation Datasystem is constantly growing
and revised. Please contact DCR for an update on this natural
heritage information if a significant amount of time passes
before it is utilized.

A fee of $50.po has been assessed for the service of providing
this information. Please find enclosed an invoice for that
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April 22, 1991
Superfund Site at Chuckatuck
Page 2

amount. Please return the yellow copy of the invoice along with
your remittance made payable to the Treasurer of Virginia to the
Department of Conservation and Recreation, Post Office Box 721,
Richmond, VA 23206-0721, ATTN: Elsie Marsh. Payment is due
within thirty days of the invoice date.

Please do not hesitate to contact us if you have any questions
regarding the interpretation of this information or the billing
procedure. Thank you for your interest in Virginia's natural
heritage.

Sincerely,

*3kA*s<&0fy/''L - ^——Kennedy H. cTark
Environmental Review Coordinator

enclosure

cc: Elsie Marsh, OCR

dnhref:91-0514
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APPENDIX D

X-RAY FLUORESCENCE REPORT
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SITE SCREENING REPORT OF SAUNDERS SUPPLY COMPANY, INC,
SUFFOLK, VIRGINIA

by

X-Ray Fluorescence Team
Lockheed-Engineering & Sciences Company

1-050 E. .Flamingo, Suite 120
Las Vegas, Nevada 89119

Prepared for

A. Palestini, Regional Project Manager
U.S. Environmental Protection Agency, Region III

841. Chestnut Street .
Philadelphia, Pennsylvania 19107

through

K. R. Scarborough
Supprfund Technical Support Center

Environmental Monitoring Systems Laboratory
Office of Research and Development

U. S. Environmental Protection Agency
Las Vegas, Nevada 89119

Las Vegas. Project Officers
L.A. Eccles and W. H. Engelmann
Advanced Monitoring Systems

Environmental Monitoring Systems Laboratory
Las Vegas, Nevada 89119

EPA
Contract Number

68-03-3245
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SUMMARY

Saunders Supply Corporation is a lumber and hardware retail store
located north of Suffolk, VA in the town of "Chuckatuck (see site
location map). In 1964, SSC began a wood treating process which
included the use of a 5% pentachlorophenol (PCP) solution in a No.
2 fuel oil base. In 1974, SSC began converting the PCP solution
to a chromated copper arsenate (CCA) solution. The sludge from the
treatment process was periodically 'sprayed on the service roads of
the site for dust and weed control until 1981. The water fraction
from the treatment process flowed into a cooling pond located on
the northwest corner of the site. This cooling pond was
periodically discharged into a stream which discharges into
Goodwins Millpond, a drinking water source for the City of Suffolk.
In 1981, sampling revealed PCP contamination in the soils and
groundwater on the SSC site. Further sampling revealed - low
concentrations of copper arsenic and chromium in soil.

In an effort to understand the spatial distribution of arsenic,
chromium and copper on the SSC site, EPA Region III, through the
Superfund Technology Transfer program, requested assistance from
the EMSL-LV X-Ray Team. This report contains the data obtained
from the screening effort conducted in May 1989. This effort
employed field-portable x-ray fluorescence (FPXRF) technology. The
data obtained from FPXRF was used to construct an arsenic
concentration isopleth map for the SSC site.

One hundred sixty-nine sample - locations were analyzed in
triplicate. Of these sample locations, only seven of the mean
values were above the Limit of Quantitation for arsenic, 1 for
chromium and none for copper. As a result, most of .the data
presented in this report is seroiouantitative. Much of tne data is
below the Instrument Detection Limit. Anyone intending'to use this
data should carefully read the section entitled Detection Limits.

D-4

&R3Q1688



.._._ CONTENTS

Information and Regional Request... . . . . . . -..... ............. .Sheet A

Site Reconnaissance.......................................Sheet B

Data Quality Objective. Summary...........................Sheet C

X-Ray Fluorescence Theory.........._._._._.........._......_.. Sheet D

Instrument Calibration...................................Sheet E

Detection Limits......-»—. ................................ Sheet F

Quality Control Check Samples. ........,, ..., - ............. .Sheet G

Routine In Situ Analyses.....v........\ ..................Sheet H

Sampling and -Sample.Grid.................................Sheet I

Concentration Isopleth Contouring........................ Sheet J

Appendix A - XMET Modeling Log

Appendix B - Raw Data ...___

D-5

recycled paper



Sheet A

Information and Regional Request.

EPA Region: III Project Manager: Palestini

Site Name: Saunders Supply Location/address: Norfolk, VA

Site Protection Level: A B C D E

Time Frame: from 5/30/89 to 6/1/89.

PRP: Saunders Supply Company, Inc.

EPA on-site Contractor: Ecology and Environment

Elements sought:

Arsenic, Copper, Chromium.

Cu and Cr are below the instrument detection limits.
Arsenic values range from slightly above the limit of
guantitation of the instrument to below the detection
limit.

Description of Work Requested: Surface screening for the elements
listed above.

Prepared and signed by: Date:
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Sheet B

Site Reconnaissance
f

Site Name: Saunders Supply EPA Region: III

Reconnaissance Team: Cole, Kuharic, Duggan

Date: March 5, 1989 _ ........ _. ..._.._........... ..._

Site Information:

Is Site still in operation? yes Limited Access? With
permission

Structures or other obstructions:

Buildings: Several existing buildings and concrete pads.

Geological/Morphological: Relatively flat with a gentle slope
to the northwest. There is a small pond on the northwestern
property boundary.

Vegetation: There is a wooded area off of the western
property boundary, but only sparse closely cropped grasses on
the site.

Weather: _ ._. . . . . .

Proximity to Commercial, Residential Areas, Schools, Parks, etc.:
The eastern property line is State Route 10/32. To the north is
Kelly Nursery and to the south is Supreme Petroleum and a
residential subdivision. To the west is a wooded area and a stream
which discharges into Godwins Millpond, a drinking water source for
Suffolk..-.- ..- .... - . .

Size of Site: 7.3 acres
*

Availability of,prior reports and data?
Keystone Ehvironmental Resources, Inc., 1988, Saunders Supply
Company, Inc., RI/FS Work Plan.

History: see summary

Comments: Chromium and copper from the chromated copper arsenate
(CCA) appear'to be well below the XMET quantitation limits. The
only analyte we may be .able to quantify is arsenic, though it
appears to be in such low concentrations that the majority of our
in situ analyses may be non-detects.
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Sheet C

Data Quality Objective Summary Form

1. Site: Saunders Supply . EPA Region: III

Location: Norfolk, VA Phase: RI1, RI2, FS,

2. Media: soil, ground water, surface water/sediment, air,
biological, other (specify)

3. Use: Site Charac.. Risk Assess., Eval. Alts., Eng'g Design,
Monitoring Remedial Action, other (specify):

4. Site Information:
Area: 7.3 acres
Depth to ground water: approx. 6 feet
Ground water use: The Kelly Nursery wells draw from the

surficial aquifer.
Soil Types: Fine to medium sand with varying amounts of

gravel, silt and clay..

5. Data types:
A. Analytical Data B. Physical Data

pH Pesticides TOX....... Permeability Hydraulic head
conductivity PCB TOC Porosity Penetration test
VOA Metals .._ . BTX .... .Grain .size Hardness
ABN Cyanide COD Bulk density

6. Sampling Method to be Used:

Environmental Biased Grab Non-intrusive Phased
Source ,__. ...... -. Grid . .... Composite Intrusive Cor-es

7. Analytical Levels (indicate level and equipment to be used):
Level i, 2, 3, 4, or 5

t , •

8. sampling procedures: . :..
Strictly in situ "Analyses. No physical samples to be taken.

Prime Contractor: Ecology and Environment, Inc.

Site manager: ___• • — •____•• • Date:_____
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Sheet D

PRINCIPLES OF X-RAY FLUORESCENCE

X-ray fluorescence (XRF) is based on the principle that photons
produced from an X-ray tube or radioactive source bombard the
sample to produce fluorescence. The incident photons impinge on
the electron cloud of the atom. Among other events, this process
creates vacancies in one or more .of the inner shells. The
vacancies cause instability within the atom. As the outer
electrons seek stability by filling the vacancies in the inner
shells, the atom emits energies as X-ray photons. The emitted
energy (fluorescence) from a particular shell is characteristic of
the atom in which it was produced and is equal to-the difference
in bonding energy between the outer shell electron and the vacant
shell. Most elements under the photon bombardment fluoresce
simultaneously to produce a spectrum of characteristic radiation.
It is this spectrum that the detector senses and counts.

There are two types of XRF spectrometers, energy dispersive and
wavelength dispersive. The principal differences are in the method
of detection of the fluorescent energies of the specimen and the
method of quantifying the analytes of interest. The field portable
XRF instrument used in this program is an energy dispersive
spectrometer.

The XMET-880: ••
Field Portable X-ray Fluorescence Spectrometer ^̂

The X-Met 880 is a field portable, energy dispersive X-Ray
fluorescence spectrometer marketed by Columbia Scientific
Industries Corporation, Austin, TX. The unit is self-contained,
battery powered, microprocessor based and weighs 8.5 kg. The
surface analysis probe is specifically designed for field use. "The
,X-Met 880 is hermetically sealed and can be decontaminated with
soap and water. The probe includes a radioisotope source, of
Curium-244, a proportional counter and the associated electronics.
The source is protected by an NRC-approved safety shutter.

The electronic unit has thirty-two calibration memories called
'models'. Each model can be independently calibrated for as many
as six elements. These can be used to measure elements from
silicon to uranium assuming the proper isotope source is available.
The unknown sample intensities are regressed against - the
calibration curves to yield concentrations.

For the Saunders site, arsenic, copper and chromium were
investigated.
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Sheet E

Calibration Curve;and Calibration Confirmation

Elements Sought:
1. Arsenic
2. Copper • . •
3. Chromium

Concentrations of Calibration Standards:-

Nine site specific samples were selected as representative samples
to be used in calibrating the XMET. The 'actual' values were
obtained from CLP analysis at the EMSL-LV laboratory. The
extraction procedure was a complete hydrofluoric acid digestion in
a Parr bomb. The 'measured'-values are the confirmation readings
on the calibration curve .programmed into the XMET (ie. once the
calibration curve was established, the standards were run against
the curve to check for accuracy of the fit).

The following curve confirmation was done on 5/30/89.

samp. Actual
no. As Cu Cr

1. 9,4 .... 3.6 3.1
2. 45.1 . 50.5 33.4 . - . -
3. 33.9 13.6 ~ 23.1
4. 107.7 106.2 165.5
5. 25.8 46.5 90.2 .
6. 60.1 , 90.4 66.8
7. 27.2 207,7 18.2
8. 22.5 4.3 3.6
9. 28.9 27.1 ._ 50.6

samp. Measured (in triplicate)
no. As " Cu Cr

1. -8 ± 7 24 + 19 1 3+7
2. 55 i 11 51_ + 44 36 ± 8
3. 38 + 6 41 + 29 26 + 13
4. 100 + 4 54 +.41. 5.3 ±__;12
5, 31 + :9 ___7_0 + .13— - 59 ±. 7 _
6. 26 + 11 90 + 45 - 66 + 1 .....
7. 21 + 4. •• 13 + 7 . . 2.6. + 12
8. 15 + 2 11 + 10 13 ± 1_3
9. 27+5 29+23 5+8

THE PLOTTED CALIBRATION CURVES FOR THE THREE ANALYTES CAN BE FOUND
IN APPENDIX B.
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Sheet F

Detection Limits

The American Chemical Society (ACS) defines a limit of detection
as "..-the lowest concentration level that can be determined to be
statistically different from a blank"(1). This is furthendef ined
as three times the standard deviation of a series of blanks (3
sigma).

The" ACS defines a limit of quantitation as "...the level above
which quantitative results may be obtained with a specified degree
of cori'fidence" (1) . The recommended value for the limit of
quantitation is 10 sigma. This is said to correspond "...to an
uncertainty of +30% in the measured value (10 sigma+3 sigma) at
the 99% confidence level"(1).

A value falling below 3 sigma is considered "to be "not detected11;
this is not to be interpreted as a zero level of concentration but
merely below the sensitivity of the instrument. Values between 3
sigma and 10 sigma are considered to be in the "region of less-
certain quantitation". Values greater than 10 sigma are considered
to be in the region of quantitation. The ACS. states quite
emphatically that "...quantitative interpretation, decision making
and regulatory actions should be limited to data at or above the
limit of guantitation."

The above discussion is supplied as a source of information. More
important, though, is that this program is des igned to be a
screening technique. In that light, the major emphasis should not
be placed on individual samples but rather on the trend of analyte
concentration over the area of interest.

(1) ACS Committee on Environmental Quality, "Principles of
Environmental Analysis" Anal. Chem. 1983, 55, 2210-2218
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Sheet F-(continued)

The following values .are from a site specific, low level blank
(actual values"in mg/kg: As=9.4, Cu=2.6, Cr=3.1) which was run in
triplicate before and after every block of-10 routine samples. The
Instrument Detection Limit (IDL) and the Limit of Quantitation
(LOQ) are shown as 3 and 10 times the standard deviation (s) of
the non-consecutive blanks.

All values are in mg/kg.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

AS

18
14
13
13

- 20
17
14
7
33
25
24
22
14
12

- 25
7
16
7

16 .
4
17
23
8

XI

Cu

0
27-
0
63
62
3
29
2
59
36
37
10
67
2

~40
0
6
0
11
19
27
34
11

Cr

28
33

....... l..
36
7
1̂3
20
3

.._ 0
1 '
27
32
31
S ——
22

_Q__
-11

3
12
_2
22
*45

_ 9

As

22
9

: - 7 .:.
30
9
16
27
32
17
27
19
11
4

_..._.. 5
21
21
15'
24
24
8
27
19
23_

. X2

Cu

2
4

_o
31
4
0
0
42
0
2
2
36
12
23
52
-39
48
0
8
49
50
3
44

cr

- 0
7
17 "
40
-19... .. 4

. 31
12
0
0
18
30
0
3
0
0

- 7
5
1
0
6
3
0

As

33
IS

"- 8
20
0
21
0
12
25
22
4
20
27
22
15

"24
17
20
21
15
6
17

- 1

X3

Cu

24
10
0

. 6
3
41
0

25
24
31
6
0

33
27
32
13
0
20

- 18
3
0

33
13

cr

0
0
9
28
11
0
11
1
27
0
0
0
0

26
0
2
1
14
0
4
36
20
9

As cu cr

n = 69 n = 69 n = 69
X =17 X = .. 20 X =11
s = 8 s = 19 s = 13

IDL 3s = 24 3s = 58 3s = 38
LOQ 10s « 81 10s = 193 10s = 125
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Sheet G

Quality Control Check Samples

The following values are from a QCCS sample run in triplicate
before and after every block of 10 routine samples. The true value
in mg/kg is: As - 107.7, Cu = 106.2, Cr = 165.5.

All values are in mg/kg.

XI - X2 X3

As Cu Cr As Cu Cr As Cu Cr

1. 103 54 37 96 0" 48 88_ 73 49
2- 106 75 37 131 89 65 112 .". 68 45
3. 103 33 61 94 71 46 101 106 52
4, 96 57 49 133 63 64 121 34 55
5. 103 41 58 109 71 52 122 49 55
6. 136 89 56 103 41 44 113 120 65
7 - 130 95 65 119 67 56 104 61 56
8. 114 73 48 100 64 38 75 64 46
9- 78 37 38 110 62 58 90 29 - 42
10. 104 47 51 136 67 46 97 57 48
11. 103 52 49 98 26 48 116 35 57
12- 89 33 46 100 78 49 107 105 - 48
13. 57 75 49 97 85^" 46 " 77 86 39
14. 124 58 58 101 76 56 121 71 52
15. 85 57 40 118 118 59 117 - 52 48
16. 117 85 69 98 88 44 112 6 53
17. 116 11 55 120 85" 61 90 72 SI-
18 . 94 81 - -40 136 55 59 141 33 52
19. 95 14 41 107 92 56 116 &9 46
20. 120 60 57 130 71 , 60 121 46 "54
21- 114 59 70 119 48 63 117 95 47
22. 93 40 • 59 116 106 55 115 116 26

As Cu cr

n - 66 n = 66 n = 66
X = 108 X « 64 X = 51
S - 16 s = 27 s = 9

%RSD = 15 %RSD = 42 %RSD = 17
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Sheet H

Routine In situ Analysis

The following are the composites (average values) of the triplicate
analyses around each respective sample stake. The raw data are
located in Appendix B.
**** - = . . . . . . ...... ..:. .....
Note that the majority of the data are below quantitation limits.
**** .-..-..__ _

SAMPLE . .:: :: —..
LOCATION As Cu Cr—--.-.....

OWON————————32.0 676 53.0
OW100N "4.0 26.0 23.0
OW125N 12.0 29.0 73.0
OW150N 10.0 25.0 53.0
OW200N "55.0 38.0 , -.41,0
OW250N 32.0 26.0 - "20.6
OW25N - 25.0 26.0 50.0
OW300N 33.0 17.0 18.0
OW325N 53.0 28.0 40.0
OW350N 30.0 21...0 . . J.G.O
OW400N 21,0 - .... 25.0 .30.0
OW450N 42.0- 8..0 ... 17.0
OW50N — 3". 0 —15 - 0 .-- .4.1.0
OW75N 18.0 -44.0 51.0
100WON 0.0 - .27.0 86.0
100W100N 65.0 58.0 15.0
100W150N 85.0 108.0 . 35.0
100W200N 24.0 17.0 . _46.0
100W250N 29.0 . _ _ _ 3 5 . Q . ... . 58.0
100W25N 21.0 34.0 49.0
100W300N 38.0 46.0 39.0
100W325N 41.0 .. 47.0 53.0
100W350N 223.0 ,...., -8.4.0. ._____. 26.0
100W400N 31.0 38.0 .49.0
100W450N 24.0 . 45.0 28.0
100W50N 60.0 ..61,0 60.0
125W100N 37.0 0.0 .10.0
125W125N .32.0 27.0 29.0
125W150N 30.0 32.0 10.0
125W175N 55.0 34.0 33.0
125W25N ' 16.0 57.0 54.0
125W50N 24.0 129.0 23.0
125W75N " 38.0 37.0 47.0
150N-25W . ..... 80.0 4.4.0 68.0
150WON " 0.0 32.0 42.0
150W100N 30.0 .. . 28.0 33.0
150W150N 16.0 . 21,0 _ 35.0
150W200N 7.0 - 20.0 7.0
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150W250N 35.0 53.0 "" 9.0
150W25N . 3.0 1.0 52.0
150W300N 30.0 12.0 12.0
150W350N 24.0 41,0 . 23.0
150W400N 42.0 8.0 6.0
150W450N 22.0 12.0 29.0
150W50N 11.0 4.0 52.0
175N-2 5W 0.0 36.0 126,0
200N-25W 64.0 85.0 23.0
200WON 4.0 21.0 62.0
200W400N 4.0 31.0 35.0
200W450N 7.0 23.0 2.0
200W500N 10.0 24.0 7.0
225N-25W 28.0 36.0 21.0
250WON 16.0 25.0 40.0
250W450N 26.0 56.0 45.0
250W500N 9.0 22.0 19.0
250W650N 10.0 8.0 39.0
25W100N 37.0 46.0 36.0
25W125N 39.0 18.0 31.0
25W150N 44.0 48.0 35."0
25W25N 38.0 75.0 67.0
25W50N 18.0 55.0 60.0
25W75N 49.0 26.0 35.0
300WON 84.0 5.0 27.0
300W100N 33.0 34.0 37.0
300W250N 25.0 42.0 30.0
300W450N 51.0 32.0 21.0
300W475N 1.0 5.0 2.0
300W500N 0.0 42.0 19.0
300W50N 28.0 16.0 29.0
300W650N 7.0 12.0 6.0
350WON 8.0 11.0 25.0
350W250N 41.0 45.0 34.0
350W300N 33.0 26.0 44.0
350W350N 39.0 34.0 3.8.0
350W400N 73.0 40.0 30.0
350W475N 52.0 77.0 72.0
350W500N *0.0 34.0 17.0
400WON 18.0 39.0 8.0
400W100N 26.0 77.0 11.0
400W150N 7.0 40.0 1.0
400W200N 17.0 50.0 14 . 0
400W250N 36,0 24.0 21.0
400W300N 34.0 58.0 65.0
400W475N 376.0 160.0 0.0
400W500N .9.0 45.0 6.0
400W50N 17 . 0 77.0 65.0
400W700N 20.0 5.0 26.0
400W750N 0.0 14.0 38.0
425W500N 6.0 49.0 5.0
425W550N 1.0 11.0 3.0
450WON 0.0 25.0 ""7.0
450W1000N 8.0 28.0 22.0
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450W300N 16.0. ... —0.0 46.0
450W550N 22.0 19.0 ......... —.3,0
450W600N 0.0 ..22.0 18. Ou-
450W650N 11.0 14.0 7.0
450W700N 7.0 23.0 16.0:
450W750N 5.0 -- 17.0 6.0
450W850N - 10.0 14.0 18.0
450W900N 16.0 8.0 19.0
450W950N 20.0 6.0 11.0
500WON - 6 . 0 - 15.0 --12.0
500W1000N 0.0 --15.0 41.0
500W100N 0.0 23.0 2.0
500W150N 0.0 - 10.0 6.0
500W200N 7.0 32.0 1.0
500W250N 37.0 16.0 31.0
500W300N 30.0 26.0 50.0
500W350N 28.0 65.0 65.0
500W400N 15.0 31.0 18.0
500W450N 49.0 56.0 40.0
500W500N . 7.0 26.0 8.0
500W50N ""7.0 12.0 8.0
500W550N 2.0 28.0 18.0
500W600N 2.0- 13.0 15-0
500W650N 4.0 7.0 9.0
500W700N 1.0 13.0 39.0
500W750N 9-. 0 18.0 62.0
500W800N 3.0 42.0 47.0
500W850N 23.0 75.0 45.0
500W900N 10.0 18.0 0.0
500W950N .2.0 23.0 2.0
50W100N 36.0 41.0 59.0
50W125N 30.0 64.0 49.0
50W25N 13.0 - 24.0 58.0
50W275N 62.0 60.0 41.0
50W300N 62.0 64.0 24.6
50W325N "40.0 ~11.0 32.0
50W450N 36.0 - --53.0 56,0
50W50N 157.0 "110.0 23.0
550WON 12.0. 34.0 10.0
550W1000N 18.0 23.0 6.0
550W1050N 3.0 26.0 54.0
550W250N 16.0 . .. 40.0 iO.O
550W300N 17.0 54.0 21.0
550W400N 15.0 - 26.0 46.0
550W450N 3.0 30.0 4.0
550W500N 20.0 42.0 28.0
550W525N * 17.0 ---42.0 1.0
550W550N 7.0 22.0 10.0
550W600N 0.0 29.0 0.0
550W650N " 0.0 17.0 4.0
550W700N 2.0 11.0 . .. 7.0
550W750N 1.0 13.0 _._.._. 27.0
550W800N 5.0 6.0 21.0
550W850N 6.0 4.0 0.0
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550W900N 3.0 12.0 36.0
550W950N 5.0 25.0 22.0
575W1000N 4.0 16.0 16.0
575W1050N '1.0 36.0 55.0
575W550N 1.0 15.0 3.0
575W600N ,0.0 35.0 10.0
575W650N 0.0 19.0 2-8.0
600WON 18.0 41.0 19.0
600W200N 31.0 35.0 39.0
600W350N 24.0 34.0 31.0
650W500N 8.0 12.0 3.0
75W100N 23.0 39.0 16.0
75W125N 139.0 123.0 22.0
75W150N 55.0 84.0 39.0
75W175N 47.0 40.0 61.0
75W200N 62.0 80.0 56.0
75W225N 46.0 54.0 ' 30.0
75W250N 57.0 106.0 59.0
75W25N 0.0 41.0 71.0
75W275N 63.0 114.0 30.0
75W300N 68.0 69.0 26,0
75W325N • 30.0 22.0 22.0
75W50N 123.0 58.0 43.0
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Sheet I

Sampling and Sample Grid

No physical samples were taken. All analyses were in situ. No in
situ homogenization sampling was performed.

Distance between sample stations: 50 ft
A sampling grid of 50 foot intervals was laid out over the
entire site in map view. Many of the grid nodes were
inaccessible as they fell within an existing structure or
beneath a concrete pad. Sampling was also done on 25 foot
intervals between grid nodes where possible or deemed
necessary.

Appearance of ""soil: Wet or dry _ . . . . . . . . . . .

Description of soil: The central portion of the site (that area
over which there is. -the most travel) is covered with import base
rock. The natural soil is mostly a silty sand.

Analyses made prior to sampling? Y N. If yes, reference the
sample numbers and analyses:_______________________________
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Sheet J *Concentration Isopleth Contouring

Spatial structure Analysis . ;

Data analysis was limited to arsenic because it is of primary
concern at the Saunders site. Triplicate data values obtained at
each sample location were averaged to provide 169 composite values
for arsenic. Many of the composite values are less than 25 ppm
which represents the instrument detection limit and were therefore
excluded to leave 70 values available for spatial analysis. The
retained values are limited to the southern portion of the site,
thus limiting the geographic area included in spatial analysis and
mapping. Following are descriptive statistics for the retained
values.

mean: 54.7 ppm
standard deviation: 50.7 ppm
coeff. variation: 0.927

skewness: 4.440

A strong positive skewness is shown by the histogram and
probability plots. However, the coeff. of variation is well below
the value of 2.0 generally recommended for logtransformation, so
spatial analysis was performed on untransformed data.

Semivariograms were generated for several different directions
using distance increments of 57 feet and angular tolerance of 45
degrees. The only coherent structure was obtained in the
north-south direction, probably due to the sparseness and clustered
distribution of sample locations in the other directions.
Parameters were therefore estimated for an isotropic spatial model
based on the north-south semivariogram.

Spatial Interpolation
*

Availability of a variogram model permitted employment of
kriging for interpolation of a spatial model of composite arsenic
concentrations. Ordinary kriging was first employed to obtain an
estimate of the global mean for the retained sample area. The
resulting value - 52.3 ppm - was then used in simple kriging for
local estimation over the sample area to produce a spatial grid
model with ten feet between grid nodes. Isopleths for selected
levels of concentration were interpolated through the grid model
and appear as contour lines on the kriging map. Parameters utilized
for the kriging interpolation appear below.
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Search Constraints. ,„, _.„.. .. . .- _...

search neighborhood: circular
search radius: 150 feet

minimum number of samples: 4
maximum number of samples: 24
number of search sectors: 1

number of empty sectors allowed: 0

Grid Model ... .,..._ . „ _ _ . , _ .._." ""7.."..__..._..

grid x-origin: 0.0 feet east
grid y-origin: 0.0 feet north
grid x-spacing: 10 feet
grid y-spacing: 10 feet

number.of nodes in x-direction: 76
number of nodes in y-direction: 56

Varioaram Model

sill: 2567 ppm-squared
nugget variance:_ 800 ppm-squared

range: 350 feet
anisotropy: none

model:., spherical

Kriqina

kriging type: simple
global mean: 52.3 ppm

The reader, should be aware that some of the contour lines
traverse unsampled areas covered by buildings and concrete pads,
implying continuity in the factors that govern the transport and
deposition of arsenic__ that. is . probably unrealistic in such areas,
Interpretation of the contour lines should also proceed with
recognition that each contour is'banded with a margin of error.
Some idea of the magnitude of error can be obtained from the
kriging error map."This map can also be used to .optimize the design
of future sampling in this portion of. the site area. The most
cost-effective samples should be .taken where the kriging error is
greatest. . . .
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Appendix A

XMET Modeling Information

FOR

DEFINE INDEPENDENTS:
Stop indep input by END-key
1. indep: AS?
2. indep: AS*PB?
3 . indep : ?

R= 0.969 S= 8.344 F(2,6)= 45.7

RESIDUALS? - ... - - - - ..... . . - -

CALIBRATION FIT
NO. ASSAY ESTIM. -RESID. ST.RES.
1 9.400 11-813 -2.413 -0.289
2 45.100 51.832 -6.732 -0.807
3 33.900 36.676 -2.776 -0.333
4 107,7 107.9 -0.243 -0.029
5 25.800 30.251 -4.451 -0.533
6 60.100 43.891 16.209 1.943
7 27.200 34.136 .-6.936 0̂.831
8 22.500 19.594 2.906 0.348
9 28,900 24.463 4.437 0.532

DELETE POINTS: 6 - ..:

R= 0.994 S= 4.011 F(2,5)= .194.2

RESIDUALS? - -

CALIBRATION FIT
NO. ASSAY ESTIM. RESID. ST.RES.
1 9.400 13,076 -3.676 -0.916
2 45.100 .48.993 -3.893 -0.970
3 33.900 30*604 3.296 0.822
4 107.7 106.9 0.844 0.210
5 25.800 27.629 -1.829 -0.456
6 27.200 29.688 -2.488 -0.620
7 22.500 19.207 3.293 0.821
8 28.900 24..44S 4.452 1.110

d . - ..... .. --.-_....
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CALIBRATION PLOT
ESTIM
107.0 + *

I

I

I

I

83.5 +

I — -

I

I

I

60.0 +

I

I *

I

I " ~"~ " "

36.5 + —— ----- - -

I * *

I *

I * . . .
*

I *

13 . 0 *————————+—————————f-————————+—————————H————————+——'

9.0 27.3 45.7 64.0 82.3 100.7
ASSAY

COEFFICIENTS AND T-VALUES?
INTERCEPT̂  -2.8340911E+2 -
SLOPE 1=4.939344EO T= 16.58
SLOPE 2=2.392495E-2 T- 19.31 -
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FOR

DEFINE INDEPENDENTS: ..
Stop indep input by END-key
1. indep: CU/?
2. indep: ? —— -

R= 0.470 S= 62.22 F(l,7)= 2.0

RESIDUALS?

CALIBRATION FIT .... _ .. ......
NO. ASSAY ESTIM. RESID. ST.RES,
1 2,600 27.497 -24.897 -0.400
2 50.500 55.671 -5.171 -0.083
3 13.600 51.430 -37.830 -0.608
4 106.2-86,531 19.669 0.316
5 46.500 82.854 -36.354 -0.584
6 90,400 119.9 -29.524 -0.475
7 207.7 59.823 147.9 2.377
8 4.300 22.286 -17.986 -0.289
9 27.100 42.884 -15.784 -0.254

DELETE POINTS: 2 3 4 7

R= 0.986 S= 7.088 F(l,3)= 101.6

RESIDUALS?

CALIBRATION FIT
NO. ASSAY ESTIM. RESID. ST.RES,
1 2.600 6.977 -4.377 -0.617
2 46.500 54.644 -8 .14"4 -1.149
3 90.400 86.565 3.835 0.541

, 4 4.300 2.489 1.811 0.255
5 27.100 20.226 -.6.874 0.970

d
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FOR CR=======================

CHANGE INDEPENDENTS?
Stop indep input by END-key
1. indep: CR?
2. indep: CR*FE?
3. indep: ?

R= 0.635 S= 46.34 F(2,6)= 2.0

RESIDUALS?

CALIBRATION FIT
NO. ASSAY ESTIM. RESID. ST.RES,
1 3.100 14.411 -11.311 -0.244
2 33.400 58.341 -24.941 -0.538
3 23.100 43.930 -20.830 -0.449
4 165.5 80.030 85.470 1.844
5 90.200 85.986 4.214 0,091
6 66.800 89.785 -22.985 -0.496
7 18.200 64.054 -45.854 -0.989
8 3.600 8.853 -5.253 -0.113
9 50.600 9.110 41.490 0.895

DELETE POINTS: 4 5 7 9

R^ 0.997 S= 2.695 F(2,2)= 188.6

RESIDUALS?

CALIBRATION FIT
NO. ASSAY ESTIM. __ RESID. ST.RES
1 3.100 5.666 -2.566 -0.952
2 33.4^0 34.626 -1.226 -0.455
3 23.J-00 21.992 1.108 0.411
4 66.800 66.354 0.446 0.165
5 3.600 1.362 2.238 0.831

d
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CALIBRATION. PLOT
ESTIM
87.0 +

I

I .

I

I

65.8 +

I

I • —

I .._..:

I- .:_

44.5 +

I

I . .

I

I

23.3 +

I

I
*

I

2 . 0 +*-———-—:--=-4-——————————+——_"——_————[———————————+___________+___

2.0 18.5 35.0 51.4 67.9 84.4
ASSAY

DELETE POINTS:
COEFFICIENTS AND T-VALUES?
INTERCEPT= 1.5431094E+2
SLOPE l=4.3788164E+3 T= 10.08
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CALIBRATION PLOT
ESTIM
67.0 +

I

I

I

I

50.5 +

I

I

I

I

34.0 +

I

I

I

I ...

17.5 -H

ASSAY

I
*

I

*

1. 0 -t-* —————————— H ——————————— H ———————————— H ——————————— H ————————

3,0 14.9 26.7 38.6 50.4 62.3

DELETE POINTS:
COEFFICIENTS AND T-VALUES?
INTERCEPT̂  6.6286193E+1
SLOPE 1=̂ -3. 994315EO T— 18.89
SLOPE 2=5.796753E-3 T= 9.74
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Appendix B

Raw Data From Screening In Situ

SAMPLE ! .
NUMBER .. '. 'Cr

OWON 7 . 7 1. 8 3_0."3"'i~" 5J.4f
OWON 0.0 - - -323.17. 'T42.94
OWON 10.42 "~ 42.94 .- 63.53,
OW100N 71.16 - D',0. - "27.37
OW100N 4.409 10.30 -L-0.430
OW100N 1.679 _.:.̂ 11089 - j.-4_d.75"
OW125N 31.24 11.67 ': 77.84
OW125N 4.261 - 20.68 . 64.93
OW125N 50.06 . ' ---4.83__i_ 74-SO
OW150N 15.44 p7d"' " 65.32
OW150N "0.0 3.040 ". 34.47
OW150N 59,20 - 26.70 ' 60.54
OW2 0 ON 60.70 4 1 . 51 .-, 53 U 7 \
OW200N 18. "28 78.07 22.05
OW200N 34.94 44.82 48.40
OW250N 0.0 "27.90 - .-- 2.126
OW2.50N 13.63 38.68 --13:86
OW250N 64.03 29.16 45.39
OW25N 0.0 - -- --14.14 58.28
OW25I^ 24 .23 " _44 . 13 26,94
OW25N 54. 29 " :""~J.6."84' " 6̂ .. 37
OW300N 49.48 : 21.88 i2S.-13
OW300N 1-713 58."35 ,_0.-0
OW300N 0.0 20./13 " 24.95_
OW325N 36.24 ~~̂ 3"3"7Tl "" 38.74
OW325N 19.40 65-99 "39.40
OW325N 27 . 17 ^60 ."34 _"42 ._14
0 W 3 5 0 N 58.79 """T-4". 5"f - ~ - 3 0 . 9 9
OW350N 0.0- -'" .36.96 0.0_.-
OW350N 3.859 38.38 0.0
OW400N 0.0 . 9.99.5 0.0
OW400N 45.80 20.55 . -- --37.44
OW400N 27.86 " 32.47 52.68
OW450N 6.680 34.13 30.19
OW450N 16.01 : 50.05 21.51
OW450N 0-404 42.42 0.0
OW50N 6.939 0,794 --"46.25
OW50N .. 8,622 0.0- .::_.........: 32._87
OW50N 30.42 6.83'2 ^ 4 4 ".07
OW75N 53..16" ^ 'OVO" " ^""83^74
OW75N 40.85 33.2̂ 9 '13.21
OW75K 37.43 21_S"6 54-85
100WON 0.0 0.255 =66,82
1QOWOK 28.94 _ 0.0 113 , _Q
10-OWON 52,93 """-"-:-.:"bCO" '' """̂ "77.81
100W100N 51.7.7- - 1~06. 4 ^ ̂0.0
100W10"ON 38.75 ,21-8.5 ..44.44
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100W100N 82.45 67.09 0.0
100W150N 63.88 82.33 57.01
100W150N 88.46 69.86 20.92
100W150N 172.2 102.2 27.46
100W200N 11.58 35.59 47.05
100W200N 26.32 17.22 49.01
100W200N 13.21 19.39 43.18
100W250N 38.42 34.40 ~46.40
100W250N 23.18 18.46 74.02
100W250N 44.24 35.20 54.96
100W25N 30.16 25.43 47.57
100W25N 34.81 - 7.346 35.10
100W25N 37.49 29.01 64.01
100W300N 55.50 46,59 54.49
100W300N 24.82 35.42 21.52
100W300N 57.61 31.62 42.33
100W325N 83.58 66,99 50.30
100W325N 35.68 22.84 57.25
100W325N 21.59 32.46 50.10
100W350N 36.79 45.52 53.33
100W350N 134.3 576.7 0.0
100W350N 80.67 45.60 24.35
100W400N 0.0 0.0 55.28
100W400N 72.08 56.18 62.86
100W400N 42.96 37.44 28.38
100W450N 75.01 28.14 21.33
100W450N 0.0 38.54 31.18
100W450N 60.39 3.990 31.88
100W50N 36.35 70.75 62.85
100W50N 87.31 43.67 42.64
100W50N 59.79 66.76 75.75
125W100N 0.0 42.56 10.17
125W100N 0.0 28.92 2.144
125W100N 1,152 38.97 18.13
125W125N 31.45 42.87 37.91
125W125N 20.36 22.10 24.55
125W125N 27.84 30.77 24.21
125W150N 49.82 24.10 0.0
125W150N 26.94 25.65 8.936
125W150N 20.15 41.14 20.75
125W175N 24.12 39.87 31.95
125W175N 9.013 67.03 41.76
125W175N 68.79 59.51 24.57
125W25N 25.35 11.55 40.64
125W25N 109.0 21.04 79.75
125W25N 37.74 15.76 41.68
125W50N 125,5 0.0 0.0
125W50N 85*85 40.42 60.75
125W50N 174.3 32.14 6.893
125W75N 0.0 34.84 50,14
125W75N 51.45 50.84 52.29
125W75N 61.01 28.45 38.34
150N-25W 73.82 52.55 79.72
150N-25W 10.95 80.67 63,85
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150N-25W. 48.55 10.6.9 59.39
150WON 23.29 0...0-.— — ... 64.26
150WON 28.35 0. 0- - 34.80
150WON 44.86 0.0 26. 18
150W100N 45.91 .27.95 40.31
150W100N 0.0 - 35.32 23.85
150W100N 36.98 27.77 33.79
150W150N 0.0 - - -1.746 0.0
150W150N 1.753 0-.0-- - .—..61.30
150W150N 61.96 45...13 . .. 43.38
150W200N 46.32 -15-57 4.115
150W200N 0.0 0.0 1.760
150W200N 13.19 "6.140 15.96
150W250N 95. 07 49 .41 -0.0
150W250N 23.40 .._2.6,.55 -0.0
150W250N 40.96 29.16 25.86
150W25N 0.0 - 0-0 70.01
150W25N 0.0 5.081 28.80
150W25N 4.161 5.166 57.30
150W300N 0.0 24.74 0.0
150W300N 35.21- 27.08 25.26
150W300N 0.0 38.30 10.60
150W350N 60.93 -13.2-8 .. 26.68
150W350N 12.92 _ 38.40 0.0
150W350N 49.16 20,25 42.95
150W400N 5.75-1 - -- 41.24 _ _ 12.. 05
150W400N 6.396 ' 34.-41 2.063
150W400N 11.62 :-51._68 4.830
150W450N 0.0 -0.0 33.29
150W450N 4.979 37.87. 15.22
150W450N 29.62 2-8.51 39.01
150W50N 0.0 1.658 63.56
150W50N 0.0 . rO.O 54.77.
150W50N 11.68 _..32.45 36.73
175N-25W 50.76 0.0 109.3
175N-25W 4.476 ""0.0— ..--120. 5
175N-25W 51. -75 .... 0.0 148.9
200N-25W ' 135.5- . . 1.16.6 " 0.0
200N-25W 74.42" 28.22 49.66
200N-25W 46.26 47.34 19.53
200WON 5.111 - -6.671 60.72
200WON 23 .81 - -4-. 116 53 . 64
200WON 34.42 0.0 71.69
200W400N 42.71 0.0 32.68
200W400N 0.0 - 9,605 62.16
200W400N 50,24 1.958 -9.485
200W450N O.Q 21,10 -0.0
200W450N 21.12 0.0 -0.0
200W450N 47.11- ... 0.0 7.376
200W500N 24.08 - 0.0 11.98
200W500N 0.0 17.53 0.0
200W500N 48.41 12.75 7.522
225N-25W 67 . 73 31. 87 23 . 57
225N-25W 39.21..-- 25.84 38.13
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225N-25W 0.0 27.74 0.0
250WON 8.226 13.16 35.26
250WON 63.16 30.92 31.06
250WON 5.057 3.229 53.51
250W450N 61.35 22.87 49.42
250W450N 43,96 29.96 49.58
250W450N 62.35 24.33 37.48
250W500N 37.64 0.0 13.74
2SOW500N 20.95 12.95 26.72
250W500N 7.370 13.90 16.51
250W650N 2.771 25.32 13.49
250W650N 22.22 0.0 43.22
2SOW650N 0.0 3.444 61.20
25W50N 77.59 12.26 64.81
25W50N 45.70 0.0 62.15
25W50N 42.02 41.37 52.06
25W100N 24.27 18.79 26.83
25W100N 47.67 39.60 31.32
25W100N 67.46 51.55 48.7T
25W125N 23.66 14.92 45.96
25W125N 21.78 29.21 40.22
25W125N 9.208 73.02 8.071
25W150N 30.34 44.72 31.98
25W150N 33.43 36.88 42.97
25W150N 78.97 50.56 29.90 .. . .
25W75N 0.0 39.78 58.94
25W75N 43.29 65.72 27.55
25W75N 34.07 41.40. 18.85
25W25N 98.20 40.98 65.70
25W25N 68.12 40.48 71.85
25W25N 59.09 33.07 63.28
300WON 14.82 31.16 22.65
300WON 0.0 92.57 32.21
300WON 0.0 128.1 24.64
300W100N 48.84 24.81 39.65
300W100N 47.68 32.32 48.92
300W100N 4.205- 40.92 23.17
300W250N 54.19 38.89 41.54
300W250N 32.86 10.74 21.42
300W250N 38.54 26.37 26.31"
300W450N 62.51 23.59 12.79
300W450N 32.61 64.53 49 . 32
3OOW450N 0.0 63.81 0.0
300W475N 14.12 0.0 5.033
300W475N 0.0 2.432 0.0
300W475N 0.0* 0.0 0*0
3OOW500N 33.85 0.0 31.37
300W500N 69.51 0.0 13.63
300W500N 22.29 0.0 12.48
300W50N 16.07 20.06 31.08
300W50N 31.73 33.62 28.22
300W50N 0,296 31,37 28.20
300W650N 0.0 21.07 4.221
300W650N 31.03 0.0 12.65
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300W650N 5.244 0.0 0.0 . . ..
350WON 25.10 . 13-82 18.60.: :.. : ;..
350WON 1,047 "9.736 -24.19 .
350WON 7.236-..., 0.0 32.47
350W250N 74.57 ......37.59 27.51
350W250N 15.56 29.06 33.90 ....... . ......
350W250N 46.18 57.46 41.04
350W300N 0.0 34.63 - 37.72
350W300N 56.17 23.01 43.17
350W300N 21.91 40.76 51.87
350W350N 35.79 34.30 34.51
350W350N 50.63 24.18 37.93
350W350N 16.61 59.44 40.89
350W400N 55.68 57.55 24.02
350W400N 51.32 101.6 38.67
350W400N 13.99 59.75 28.31
350W475N 121.8 50.10 - 63.08
350W475N 11G-.-1 74.69 -.70.29
350W475N 0.321 31.30 -76.14
350W500N 28.90 .. 0.0 5.313
350W500N 55.98 0.0 14.88
350W500N 17.26 0.0 31.98
400WON 54.33 . OL. 0........._-6. 685 .._.. _ . -
400WON 33.13 32-38 . . .18 ..50. . . ._..-...„..
400WON 30.60 21-.55 —0.0 .. . .
400W100N 45.69 .._O4.27 14.34 .......
400W100N 127.6 . 26.43 -20.06
400W100N 56.23 3B...52 0 . 0 - - - . - -
400W150N 13.53 - 0.0 4.129
400W150N 32.64 , 10.69 .__....a. 0
400W150N 74.17 _ 8.984 0.0
400W200N 57.96 37.12 33.11
400W200N 58.97 6.201 - 0.0
400W200N 33.59 7-432 8.184
400W250N 26.27 '37.47 26.59
400W250N 28.61 20.18 28.19
400W250N 16.27 ......._51._36 7.699
400W300N 47.75 46.32 73.70
400W300N 96.8§ 20.21 -67.69
400W300N 29.82 36.48 53.78
400W475N 251.4 672.1 0.0
400W475N. 141.8 . 259.4 0.0 .." .
400W475N 86.93 195.3 0.0
400W500N 40.51 22.60 0.0
400W500N 81.69 4.204 19.01
400W500N 12.97 0.0 0.0
400W50N 87.26 -16.85 61.18
400W50N 76.78 - 0.0 69.74
400W50N 67.72 35.25 63.25
400W700N 15.41 -33.24 .23.15
400W700N 0.0 .1.7.126 .17.09
400W700N 0.0 -18.97 36.74
400W750N 16.29- -0-0 8.257
400W750N 21.36 0.0 69.05
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400W750N 4.343 1.140 35.59
425W500N 65.44 15.39 0.0
425W500N 35.34 0.0 0.0
425W500N 45.13 2.215 14.88
425W550N 32.72 0.0 2.607
425W550N 0.253 2.775 6.140
425W550N 0.0 0.0 0.0
450WON 20.35 0.0 0.0
450WON 35.51 0.0 19.74
450WON 19.01 0.0 0.0
450W1000N 39.22 9.688 11.56
450W1000N 0.0 5.700 17,89
450W1000N 44.23 8.350 35.20
450W300N 0.0 31.09 57.92
450W300N 0.0 4.641 44.48
450W300N 0.0 13.58 34.80
450W550N 29.59 38.05 0.0
450W550N 22.15 15.75 9.196
450W550N 3.939 13.69 0.0
450W600N 40.06 0.0 0.0"
450W600N 19.45 0.0 33.60
450W600N 5.359 0.0 20.76
450W650N 4.370 0.0 21.71
450W650N 17.22 3.266 0.0
450W650N 20.94 29.12 0.0
450W700N 13.34 4.620 17.14
450W700N 24.33 0.335 0.0
450W700N 30.63 17.10 30.28
450W750N 51.42 3.683 0.0
450W750N 0.0 0.0 18.01
450W750N 0.0 10.63 0.0
450W850N 0.0 8.689 15.99
450W850N 33.31 2.162 3.589
450W850N 9.874 19.44 35.11
450W900N 11,08 31,96 10.43
450W900N 0.0 5.842 18.28
450W900N 13.17 9.284 26.82
450W950N 0.0 - 16.29 33.14
450W950N 0.0 9.748 0.0
450W950N 16.56 34,91 0.0
500W300N 38.51 8.017 68.34
500W800N 8.566 0.0 49.11
500W800N 79.82 0.0 22.29
500WON 29.80 15.45 31.23
500WON 0.0 2,528 0.0
500WON 14.91 0.0 3.757
500W1000N 1.093 0.0 3.468
500W1000N 0.0 0.0 65.89
500W1000N 44.31 0.0 54.73
500W100N 24.83 0.0 0.0
500W100N 42.89 0.0 0.0
500W100N 1.871 0.0 6.Z40
500W150N 0.0 0,0 9.432
500W150N 6.693 0.0 0.0
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500W150N 22.81 0,0 7., 154
500W200N 42.67 10.74 0.0
500W200N 8.936 10.21 1.961
500W200N 44.95 0-0 0.0
500W250N 27.89 47.39 13.93
500W250N 2.652 27.17 47.17
500W250N 16.86 36.01 33.26
500W300N 11.98 26.16 42.07
500W300N 51.69 22.02 52.98
500W300N 14.82 41.63 54.36
500W350N 91.27 10.36 63.73
500W350N 43.96 37.03 62.97
500W350N 60.65 36.12 68.81
500W400N 44.32 19.87 10.74
500W400N 21.72 0.0 42.64
500W400N 27.91 25.46 0.0
500W450N 61.95 "45.72 44.16
500W450N 35.17 -42.27 43.09
500W450N 71.42 60.06 33.95
500W500N 46.47 0.0 0.0
500W500N 9.246 8.561 0.0
500W500N 23.57 11.45 23.11
500W50N 15.98 8.206 - 12.55
500W50N 0,473 5.952 0.0
500W50N 19,.82 7.232 10.32
500W550N 41.33 0.0 27.15
500W550N 1.918 0.0 13.64
500W550N 39.57 7.039 12.66
500W600N 17.78 0.0 44.19
500W600N 4.439 5.392 0.330
500W600N 15.39 " 0.0" 0.0
500W650N 18.31 0.127 12.93
500W650N 0.0 10.84 0.0
500W650N 1.393 0.0 14.15
500W700N 0.0 0.0 24.18
500W700N 24.81 2.054 42.59
500W700N 14.10 0.0 50.28
500W750N 0.0 . -2.656 62.53
500W750N 1.020 -16.76 50.51
500W750N 52.10 8.452 74.35
500W850N 41.14 38.67 69.65
500W850N 125.7 3.199 66.13
500W850N 59.05 27.23 0.0
500W900N 0.0 10.24 0.0
500W900N 44.62 10.53 0.0
500W900N 10.40 8.321 0.0
500W950N 30.'11 7.207 0.0
500W950N 22.53 0.0 5.370
500W950N 15.66 0,0 0.0
50W50N 62.19 - -48.97 8.513
50W50N 103.0 140.8 40.46
50W50N 164.7 280.0 20.69
50W100N 21.35 61.24 57.90
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50W100N 13.93 21.86 53.13
50W125N 87.53 12.32 58.18
50W125N 87.02 70.57 77.94
50W125N 18. 60 6.716 9 ..447
50W25N 43.87 10.96 81.13
50W25N 0.0 18.83 31.96
50W25N 26.83 8.887 59.51
50W275N 40.66 74.46 21.51
50W275N 50.05 50.05 54.47
50W275N 88.57 62.33 46.01
50W300N 72.54 40.96 -31.38
50W300N 50.68 66.99 6.198
50W300N 68'. 36 76.58 35.40
50W325N 8.630 21,63 11.01
50W325N 25,76 30.76 63.46
50W325N 0.0 68.35 21.65
50W450N 35.14 19.86 62.37
50W450N 72.06 38.93 46.92
50W450N 53.08 49.74 59.79
550WON 35.97 19.24 1.916
550WON 33.47 0.0 18.57
550WON 32.06 17.61 9.974
550W1000N 0.0 12.43 17.49
550W1000N 26.62 23.05 0.0
550W1000N 42.46 19.94 0.0
550W1050N 35.58 9.710 78.18
550W1050N 34.12 0.0 54.38
550W1050N 9.468 0.0 30.28
550W250N 51.03 0.0 9.234
550W250N 22.25 0̂ 0 22.23
550W250N 48.20 49.49 0.0
550W300N 36.89 22.37 13.62
550W300N 48.58 0.0 17.64
550W300N 77.43 27.73 31. 02
550W400N 29.62 27.87 58.49
550W400N 9.445 18.43 44.88
550W400N 39.06 0.0 34.62
550W450N 0.0 9.124 0.0
550W450N 40.85" 0.0 10.69
550W45ON 47.87 0,0 0,0
550W500N 21.11 41.57 30.04
550W500N 70.50 0.0 54.21
550W500N 34.15 19.88 0.0
550W525N 7.397 12.77 2.229
550W525N 47.44 20.84 0.0
550W525N 71.81 18.72 0.0
550W550N 8.2.60 0.0 0.590
550W550N 46,51 20.57 28.70
550W550N 11.50 0.0 0.0
550W600N 25.74 0.0 0.0
550W600N 0,0 0.0 0.0
550W600N 62.26 0.0 1.416
550W650N 24.28 0.0 9.058
550W650N 26.15 0.0 0.0
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550W650N 0.0 0.0 3.862
550W700N 16.67 0.0 8.999
550W700N 16.27 0.0 . 10.87
550W700N 0.0 6.315 0.0
550W750N 0.0 0.0 36.78
550W750N 37.76 2.420 18.71
550W750N 0.0 0.0 25.89
550W800N 0.0 0.0 0.0
550W800N 0.0 0.0 29.27
550W800N 18.78 14.05 33.07
550W850K 12.05 0.0 0.0
550W850K 0.0 0.0 0.552
550W850N 0.0 18.42 0.0
550W900K 0.0 2.822 6.853
550W900N 15.75 4.694 45.15
550W900N 21.50 0.0 56.65
550W950N 47.67 0.0 50.12
550W950N 6.095 15.66 8.470
550W950N 20.17 0.0 6.668
575W1000N 0.0 0.0 25.21
575W1000N 26.64 3.275 0.0
575W1000K 22.28 7.987 22.42
575W1050K 25.48 0.0 79.16
575W1050N 19.47 3.975 4.247
575W1050K 64.02 0.0 82.52
575W550N 0.0 0.0 0.0
575W550N 4.706 3.903 0.0
575W550N 40.29 0.0 10,16
575W600N 49.93 0.0 4.00
575W600N 20.03 1.284 0.0
575W600N 34.50 0.0 26.33
575W650N 0.0 0.0 40.52
575W650N 56,78 0.0 0.0 /
575W650N 0.0 0.0 43.17 X
600WON 10.64 17.14 36.65
600WON 51.95 24.44 0.0
600WON 61.09 12.81 20.58
600W200N 42.64 37.84 29.44
600W200N 52.79* 33.77 45.66
600W200N 8.938 22.59 42.30
600W350N 6.906 22.60 66.35
600W350N 55.62 18.92 11.87
600W350N 39.95 31.36 15.10
650W500N 34.53 14.36 8.715
650W500K 0.0 0.0 0.0
650W500N 0.0 9.833 0.0
75W100N 25.51 0.0 8.084
75W100N 63.87 35.81 12.48
75W100N 27.21 34.56 26.83
75W125N 111.4 85.72 42.40
75W125N 96.03 99.99 22.79
75W125N 162.1 232.6 0.0
75W150N 53.44 47.43 11.82
75W150N 64.10 55.50 52.36
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75W150N 133.2 62.45 52.59
75W175N 32.03 32.68 64.13 A
75W175N 32.58 38.79 49.17
75W175N 56.44 69.43 68.35 V~y
75W200N 132.9 74.43 65.76
75W200N 48.25 51.37 60.98
75W200K 60.07 61.21 39.87
75W225N 76.67 32.20 54.18
75W225N 17.28 68.11 8.323
75W225K 67.00 38.42 28.63
75W250N 144.2 49.56 60.73
75W250N 66.01 51.74 56.24
75W250K 108.6 69.17 59.26
75W25N 39.19 0.0 79.35
75W25N 27.52 0.0 59.55
75W25N 55.27 0.0 73.89
75W275N 152.8 64,81 25.39
75W275N 116.5 81.28 9.049
75W275N 71.25 43.93 56.04
75W300N 46.28 66.26 40.03
75W300N 57.03 58.79 9.645
75W300N 105.1 79.52 29.44
75W325N 0.0 10.71 22.11
75W325N 27.04 47.23 17.29
75W325N 37.93 31.93 25.56
75W50N 17.82 55.48 28.59
75W50N 65.36 95.07 57.18 }
75W50N 90.80 218.2 42.01
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APPENDIX E

TERRAIN CONDUCTIVITY DATA
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Appendix C (Terrain Conductivity Data) includes the computer printout of the
measured conductivity as veil as graphs of the conductivity for each traverse
lines. Traverse lines are shown on Figure 3-2 of the report. ,
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Terrain Conductivity Survey
Data Sheet

Instrument Heonic Efl-31 Project No. ZD3000
Coil Separation A=3.66 • Client EPA/S»under Supply Co.
Dipole Confi$. Verticil tocation Chuckatuck/Suffolli, VA
Cowents Line O.U Date 5/23/89

El. Personnel Chris LewicKi/Anin Ayubcha

Orientation: N-S Orientation: E-M Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (•illiihos/ieter) diiliihos/Hter) diUiihos/Mter) In I db Units Reiarks
10 M.M 79.00 71.50 -10.49 .00 power line at>ove, .etaI lie pipe belo
50 62.00 65.00 . 63.30 -2,36 .00 surface letal object 10' away
100 56.00 55.00 55.90 0.90 .00 surface utal 10' auay, power line a
150 54.00 44.00 49.00 10.20 .00 2' fro* concrete slate, power line
200 21.50 23.00 22.35 -3.37 .00 .etal sheetina 10' auay
250 34.00 34.00 34.00 0.00 .00 -etal gas tanks 15' away
300 41.50 Neaative .00 20' fro. 335 tank
350 32.00 59.00 45.50 -29.67 .00 13' fro- letal entrance fence
400 50.00 48.00 49.00 2.04 .00 5' froi storage shed with letallic
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Terrain Conductivity Survey
Data Sheet

Instrument Geonic EH-31 Project No. ZD3000
Coil Separation A=3.66 e " . . . . . . . — . Client EFft/Saunder Supply Co.
Dipole Confis. Vertical Location Chuckatuck/Suffolk, Vft
Consents Line 50_W .... ..... _ . ._. _.____...__ Date 5/23/89

ESE Personnel Chris Lewicki/Aain

Orientation: fi-S" Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (»illi_hos/ieter) (alHiahos/Veter) (.illinhos/aeter) In S db Units Resarks
10 Negative "2.50 2.50 .00 50' frot power line
50 16.80 15.00 15.90 5.66 .00 10' fro. aetal strip, on dirt road
100 17.20 17.50 17.35 . ..-0.86 .00 20' Iron ietal strip, on dirt road
150 17.90 17.90 17.90 0.00 .00 on dirt road
200 18.20 17.70 17.95 1.39 ,00 on dirt road. 10' froi letal strip
250 18.20 17.50 17.85 1.96 .00 on dirt road, 10' fro. .etal strip
300 20.50 24.20 22.35 -8.28 .00 on dirt road, 10' fro« letal strip
350 12.50 15.80 14.15 .-11.66 .00 on dirt road, 5' fro« storage shed
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Terrain Conductivity Survey
Data Sheet

Instruaent Geonic EH-31 Project No, 2B3000
Coil Separation A«3.6& « Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location Chuckatuck/Suffolk, VA
Couenti Line 100_U Date 5/23/89

ElE Personnel ' Chris Lewicki/A»in Ayubcha

Orientation: N-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station tailliahos/ieUr) (aillithos/ieter) liilliihos/ieter) In l' db Units Re-arks
10 23.20 23.20 23.20 0.00 .00 20' froi tetal object
40 13.80 19.50 19.15 -1.83 .00~ 15' froi aetal object
100 17.00 16.50 16.75 1.49 .00 on edge of dirt road
150 18.50 19.10 18.80 -1.60 .00 on edse ol dirt road
200 20.20 20.50 20.35 . -0.74 .00 15' froi car
250 21.20 21.50 21.35 HJ.70 .00 10' E of line, 10' froa cars
300 27.00 28.00 27.50 -1.82 .00 10' E of line, 25' froi fence
350 20.5C 20.20 20.35 0.74 .00 10' froi aelal post, on dirt road
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terrain Conductivity Survey
Data Sheet

Instruuent Geonic EH-31 Project No. ZD30GO
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location Chuckatuck/Suffolk. VA
Coaients Line 180_W .. ,̂_._..; .. _,_...= .._. _-,,.-,.-.. _,,,__-, ,-. - Date 5/23/83

EIE Personnel Chris Leyicki/Aain Ayubcha

Orientation: tf-S Orientation: E-W Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (ailli-hos/aeter) (ailliahos/aeter) (ailliahos/aeter) In I db Units Beaarks
0 17.20 17.50 17.35 -0.86 .00 on grass
50 23,00 -22.30 .— --22.65 1.55 .00 on gravel road, 10' froa storage roof-
100 60.50 .... — - -52.30 56.40 7.27 .00 on gravel road, 10' froii storage roof
150 Negative Negative . .00 on gravel roadr 10' fro- storase roof
200 19,00 . .20.00 19.50 -2.56 • .00
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Terrain Conductivity Survey
Data Sheet

Instruaint Geonic EK-31 Project No. ZD3000
Coil Separation A=3.66 • Client EPA/Saunder Supply Co,
Dipole Config. Vertical Location Chuckatuck/Suffolk, VA
Counts Line 24G_H Date 5/23/89

E1E Personnel Chris Lenicki/Aain Ayubcha

Qritntationi H-S Orientation: E-U Average Directionality
Conductivity ~Conductivity Conductivity of conductivity

Station Uilliahos/aeter} (ailli-hos/aeter) (ailli-has/aster) In X db Units Reaarks
0 38.00 39.00 38.50 -1.30 .00 Hot inside shed
50 33.00 34.00 33.50 -1.49 .00
100 31.00 33,00 32.00 -3.13 .00
150 30.00 29.80 29.90 0.33 .00
200 31.00 31.00 31.00 0.00 .00 near aetal can
250 14.20 14.50 14.35 -1.05 .00 outside shed on dirt road
310 17.50 16.00 16.75 4.48 .00 20' froi shed with aetal roof
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Terrain Conductivity Survey
Data Sheet

Instruaent Geonic EM-31 ' Project No. ZD3000
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location Chuckatuck/Suffolk, VA
Coa-ents Line 250_H . . .___ _ .. ._.. . ........ ......Date 5/24/B9

EIE Personnel Chris Leuicki/Aain Ayubcha

Orientation: N-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (ailliahos/ieter) (aillinhos/neter) (aillishos/aeter) In I do Units Re-arks
500 21.00 21.50 21.25 . M.18" .00 30' froi aetal fence, in lud
550 37.00 38.00 37.50 -1.33 .00 in aud
600 30.00 . 1.00 15.50 93.5b .00 10' fron aetal object, in iud
650 ... 14.00 13.80 13.90 0.72 .00 on grass, between cars
725 .20.80 19.50 —-20.15 - 3.23 .00 15' froi truck, above surface drainage

E-9
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Terrain Conductivity Survey
Data Sheet

t * i r«-*- ra-̂ l pr°Ject Ho- ZD300°Instruct Gewuc H 31 J EPA/Saunder Supply Co.
Coil Separate M.K . Chuckatuck/SuffolK, VA
Dipole Con-ig. Ve ticjl ^ y23/89
Conaents Line 280.H Chris LeuicKi/Asin Ayubcha

Orientation: H-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (ailliahos/ttter) {lilliahos/aeter} Uilliahos/aeter) In X db Units Reiarks
15 18.50 18.20 18.35 0.82 .00 20' froa letal fence, next to shed
50 22.50 22.50 22.50 0.00 .00 between 2 storage _heds,ietallic roofs,
100 27.50 32.00 29.75 -7.56 .00 supports and a concrete foundation.
150 31.50 35.00 33.25 -5.26 .00 sane as above
200 13.20 13.50 13.35 -1.12 , .00 30' froi storage shed
250 14.50 H.50 14.50 0.00 .00 power line above, 50' from shed
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Terrain Conductivity Survey
Data Sheet

Instruient Geonic EH-31 " Project No. ZD30QO
Coil Separation A=3.66 . Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location Chuckatuck/Suffolk, Vft
Co-Bents Line 300_W _ . . : _ .._.._._.. ....... _...__. .._. .___.._ Date 5/24/89

ESE Personnel Chris Lwicki/Anin Ayubchs

Orientation: N-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (aillinhos/aeter) (aiUi-hos/ieter) {aillinhos/aeter) In X db Units Reaarks.
500 28.00 47.00 37.50 -12.67 .00 15' fro. netal shed
550 16.50 17.M - 16.75 -0.75 .00 15' froa aetal shed
575 16,00 .... _ 16.00 16.00 0.00 .00 15' fron truck, in aud
650 14.00 14.50 14.25 - - - -0.88 .00 10' between cars, or. grass
700 16.50 - --15.20 15.85 ' 2.05 .00 10' fron truck, on dirt
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Terrain Conductivity Survey
Data Sheet

Instrument Geonic EK-31 Project No. ZD3000
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location Chuckatuck/Suffolk, VA
Coiaents Line 350.H _ pate _ 5/23/89

ElE Personnel Chris Lewicki/Aain Ayubcha

Orientation: N-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Stitiofi (ailliihos/ieter) (iiUi-hos/«eUr> (aillinhos/aeter) In I db Units Reaarks
15 14.20 13.90 14.05 1.07 .00 10' fro* shed with oetal roof
50 22.00 21.20 21.60 1.85 .00 10' froa shed with aetal roof
100 18.80 20.50 19.65 -4.33 .00 10' froa shed with netal roof
150 16.20 16.20 16.20 0.00 .00 20' froi sane shed
200 H.20 14.20 14.20 0.00 .00 40' froa saie siied
250 H.% 14.90 14.90 0.00 .00 40' froa sane shed
300 17.50 16.50 17.00 2.94 .00 pouer line above 20' froa shed
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Terrain Conductivity Survey
Data Sheet

Instruaent Geonic EH-31 ' Project No. ZD3000
Coil Separation A=3.66 • Client EPA/Satmder Supply Co.
Dipole Config. Vertical Location Chuckatucfc/Suffolk, VA
Coanents Line 350_W . _ . _ . .. __ .._..____._..._._. =._......__ ._._.._. D_ate _. _ 5/24/89

ESE Personnel Chris Lewicki/Aain Ayubcha

Orientation: N-S OrientationrE-W Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (ailliahos/aeter) (ailliahos/aeter) iailHahos/rieter) in Z " db Units Reaarks
550 20.50 20,00 20.25 1.23 .00 10' froi aetal sheds
610 39.00 10.50 24.75 57.58 .00 15' froi letal fara object
650 19.50 .19.50 , 19.50 0.00 .00 15' froa uetal storage
700 17.50 17.50 .17.50 0.00 .00 overhead power Iine,20'froa aetal silo
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Terrain Conductivity Survey
Data Sheet - •

Instrunent Geonic EH-31 Project No. ZD3000
Coil Separation A*3.66 a _ Client EPA/Saunder Supply Co.
Dipole Config. Vertical ~" Location ChucfcatucK/Suffolk, VA
Coaaents line 400_« Date 5/24/89

EtE Personnel Chris Liwicki/Aain Ayubcha

Orientation: H-S Orientation: E-M Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station dilliahos/aeter) (ailliahos/aeter) (ailliahos/aeter) In Z db Units Seaarks
0 13.20 13.20 13,20 - - 0.00 .00 dirt road, wood piles neirby

50 13,50 13.50 13.50 - - 0,00 - -00 .. jJirt road, wood piles nearby
100 14.00 13.90 13.95 -0.36 .00 dirt road, wood piles nearby
150 13.20 13.20 13.20 . 0.00 .00 dirt road, wood piles nearby
200 13.50 13.50 13.50 0.00 .00 dirt road, wood piles nearby
250 16.50 16.50 16.50 0.00 .00 near aetal object
300 8.00 11.80 9.90 . -19.19 .00 dirt road, wood piles nearby
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Terrain Conductivity Survey
Data Sheet

Instruient Geonic EH-31
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical ..... ._ Loc3tion ChuckatucWSuffolk, W
Coaients Line 450.11 .. ... . _. ._ .„_.._. . . . Date 5/24/89

EIE Personnel Chris LewicH/Aiin Ayubcha

Orientation: N-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station dilliahas/ieter) (nilliahos/aeter) (lilliahos/ieter) In Z db Units Resarks
0 4.20 12.80 - 8.50 -50.59 .00 near .etal dog fence, aetal pole
50 13.50 13.50 13.50 0.00 .00 3' froa puddle

100 13.20 . " 13.20- '.'.'- 13.20 " 0.00 - .00 near luaber
150 13,00 - — 13.00 " 13.60 0.00 - - ,00 near luaber
200 14.00 14.00 14.00 0.00 .00 near luitber
250 30.00 31.00 30.50 -1.64 .00 near luaber
300 9.50 23.00 16.25 -41.54 ,00 near Iuaber,puddlef10'froa power line
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Terrain Conductivity Survey
Data Sheet

Instrument Gtonic EH-31 Project No. 2D3000
Coil Separation A-3.64 a Client EPft/Saunder Supply Co.
Dipole Config. Vertical Location Cfiuckatuck/Suffolk, VA
Coiaents Line 450_« '_'_ ' Date 5/24/89

EJE Personnel Chris Lewicki/Aain Ayubcha

Orientation: H-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (aillinhos/aeUr) Cailliihos/aeter) (aillinhos/neter) In Z db Units Reaarks
510 18.00 17.50 17.75. 1.41 .00 10' froa shed w/.etal roof
530 21.00 22.00 21.50 -2,33 .00 1' froa tires, 5' froa letal sheet -
550 15.50 16.00 15.75 -1.59 .00 5' fnm aetal sheet, 15' fro. truck
570 14.20 14.10 14.15 0.35 .00 10' fro- cars
590 14.80 15,00 14.90 -0.67 .00 10' froa cars
610 14,90 15.20 15.05 -1.00 .00 8' froi aetal sheet
630 14,20 14.10 14.15 0.35 .00 10' froa aetal truck
650 14,20 14.20 14.20 0.00 .00 8' froa aetal truck
670 13.50 .14.00 13.75 -1.82 .00 5' fro- wood post
690 14.00 14.20 14.10 -0.71 .00 15' froa .etal object
700 14.20 14.20 14.20 0.00 .00
710 16.00 15.00 15.50 3.23 .. .00
730 23.00 22.50 22.75 1.10 .00 20' froa greenhouse w/aetal on it
900 17.00 16.00 16.50 3.03 .00 10' froi sreenhouse, but no effect
920 15.00 15.00 15.00 0.00 .00 on grass, on slope
930 14.50 14.80 14.65 -1.02 .00 on grass, on slope
950 14.90 14.50 14.70 1.36 .00 on grass, on slope
970 16.20 16.20 16.20 0.00 .00 on grass, on slope
990 17.20 17.50 17.35 -0.86 .00 on grass, on slope
1010 19.00 19.50 19.25 -1.30 .00 on grass, on slope
1030 2.50 17.50 10.00 -75.00 '.00 on wet sand, on slope
1050 18.00 18.00 18.00 0.00 .00 bottoa of hill, wet sand
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Terrain Conductivity Survey
Data Sheet

Instruaent Gionlc EJi-31 ' Project No. ZD3000
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical . Location Chuckatuck/SuffolK, VA
Coaaents Line 500_W ...... . . . . . . . . . Date 5/24/89

ESE Personnel Chris Lewicki/Aain Ayubcha

Orientation: M-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity _ of conductivity

Station {ftillinhos/.eter) (ailliahos/ieter) (ailliahos/ieter) In X db Units Reaarks
0 16.20 16.00 16.10 0.62 .00 near cable, 10' fro* shed
50 14.50 13.50 14.00 3.57 .00 grass field
100 13.00 13.00 13.00 0.00 .00 grass field
150 13.50 13.00 13.25 1.89 .00 on top of pile of trees
200 14.20 14.50 14.35 - -1.05 .00 on dirt
250 26.00 25.00 . 25.50 1.96 .00 on dirt, near luaber
300 - 5.20 29.00 17,10 -69.59 .00 20' froe power line, near dirt
325 - 19.50 19,20 19.35 0.78 .00 20' froi power line
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Terrain Conductivity Survey
Data Sheet

Instrument Geonic EH-31 Project No. ZD3000
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
lipole Config. Vertical Location Chuckatuck/Suffolk, VA
Coaaents Line SOOJf Date "5/24/89

E_E Personnel Chris Lewicki/A-in Ayubcha

Orientation: H-S Orientation: E-U Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (•iUiahof/ietcr) Cailliihos/aeter} (tilliiirios/aeter) In I db Units Reiiarks
530 17.50 17.50 17.50 0.00 .00 10' fro_ shed w/aetal roof
570 14.80 14.80 14.80 0.00 .00 1' froa tires, 5' froi aetal sheet -
590 15.50 15.00 15.25 1.64 .00 5' fro« aetal sheet, 15' froa truck
610 15.20 14.80 15.00 1.33 .00 10' froa cars
630 15.20 16.20 15.70 -3.18 .00 10' froa cars
650 13.20 13.20 13.20 0.00 .00 8-' froa aetal sheet
670 12.80 12.80 12.80 0.00 .00 10' froi aetal truck
690 13,00 13.00 13.00 0.00 .00 8' froa letal truck
700 13.20 13.20 13.20 0.00 .00 5' fro* wood post
710 13.20 13.20 13.2$ 0.00 .00 15' froa aeUl object
730 13.20 13.20 13.20 0.00 .00
750 13.20 13.50 13.3S -1.12 .00
770 14.20 14.00 14.10 0.71 .00 20' fro- greenhouse w/tetal on it
790 16.00 16.20 16.10 -0.62 .00 10' froa greenhouse, but no effect
870 15.00 15.20 15.10 -0.66 .00 on grass, on slope
890 13.50 13.80 13.65 -1.10 .00 on grass, on slope
910 13.90 13.90 13.90 0.00 .00 on grass, on slope
930 13.50 14.00 13.75 -1.82 .00 on grass, on slope
950 15.50 15.80 15.65 -0.96 .00 on grass, on slope
970 17.00 17.00 17.00 0.00 .00 on grass, on slope
990 18.50 18.50 18.50 0.00 .00 on wet sand, on slope

1010 19.20 19.80 19.50 -1.54 .00 bottoa of hill, wet sand
1030 18.20 20.00 19.10 -4.71 - .00
1050 11.00 16.50 13.75 -20,00 .00
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Terrain Conductivity Survey
Data Sheet '

Instrument Geonic EH-31 Project No. ZD3000
Coil Separation A=3.66 • Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location Chucfcatuck/Suffolk, VA
Consents Line 55Q_H ' . Date 5/24/89

E.E Personnel Chris Leuicki/Anin Ayubchi

Orientation: N-S Orientation: E-W Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (tilliahos/aeter) (ailliahos/ieter) (lillinhos/neter) In X db Units Reaarks
0 17.00 16.00 16.50 3.03 .00 5' fro. aetal pole, open field
50 15.20 15.20 15.20 0.00 .00 open field
100 14.50 14.50 14.50 0.00 .00 open field
150 14,20 14.20 14.20 0.00 .00 open field
200 16.00 16.00 16.00 0.00 .00 open field
270 9.50 26.00 17.75 -46.48 .00 dirt road, 15 ' froi luiber
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Terrain Conductivity Survey
Data Sheet

Instru«nt Geonic EH-31 Project Ho. ZP3000
Coil Separation ft-3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical Location ChucKatuck/Suffolk, VA
Coaaents Line 550_U Date 5/24/89

£IE Personnel Chris Lewicki/Atin Ayubcha

Orientation: K-S Orientation: E-W Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (ailliahos/aeter) (ailliahos/aeter) (ailliiihos/iieter) In X db Units Reaarks
570 14.00 14.50 14.25 -1.75 .00 8' froa aetal object
590 13.00 13.00 13.00 0.00 .00 15' froi aetal truck
610 14.00 14.50 14.25 -1.75 .00 5' froa aetal truck
670 13.70 13.20 13.45 1.86 .00 8' froi aetal truck
690 12.80 12.80 12.80 0.00 .00 on grass
700 13.00 13.20 13.10 -0.76 .00 on grass
710 13.80 13.80 13.80 0.00 .00 on grass
730 11.80 13.20 12.50 -5.60 .00 in depression on grass
750 13.00 9.20 11.10 17.12 ,00 in depression on grass
770 14.90 14.50 14.70 1.36 ,00 in depression on grass
790 13.50 13.50 13.50 0.00 .00 aliost out of depression
800 13.20 13.20 13.20 0.00 .00 on grass, little depression
810 12.50 12.80 12.65 -1.19 .00
830 12.50 13.00 12.75 -1.96 .00
850 12.80 12.20 12,50 2.40 .00 elevated top
870 13.00 13.00 13.00 0.00 .00 elevated top
890 13.00 13.00 13.00 0.00 .00 elevated top
910 13.00 13.00 13.00 0.00 .00 elevated top
930 13.20 13.20 13.20 0.00 .00 on slope
950 14.50 14.50 14.50 0.00 .00 .on slope
970 15.00 15.00 15.00 0.00 .00 on slope
990 15.50 16.50 16.00 -3.13 .00 on slope

1010 17.50 18.00 17.75 -1.41 .00
1030 20.00 20.00 20.00 0.00 .00 on edge of dirt road
1050 19.50 16.50 18.00 8.33 .00 on dirt road, on slope
1070 26.00 25.50 25.75 0.97 .00 on dirt road, on slope
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Terrain Conductivity Survey
Data Sheet

Instruaent Geonic EH-31 Project No, ZD3000
Coil Separation A=3.66 a Client EPA/Saunder Supply Co.
Dipole Config. Vertical ._ ..._. Location Chuckatuck/Suffolk, Vft
Co»nents Line 580_W . _. : : .= .... ._,.... ......._.__ . ..... .-Date 5/24/89

EIE Personnel Chris Lewichi/Aain Ayubcha

Orientation: N-S Orientation: E-W Average Directionality
Conductivity Conductivity Conductivity of conductivity

Station (nilliahos/ieter) (nillinhos/aeter) (ailliahos/neter) In X db Units Reaarks
570 14.00 13.80 13.90 0.72 .00 6' fron aetal object
590 13.80 . 13.50 13.65 1.10 .00 80' froi aetal truck
610 12.80 12.80 12.80 0.00 ,00 on slope 10' fro» -etil truck
630 14.00 14,00 14.00 0.00 .00 on slope 3' froa letal truck
690 12,50 12.80 . 12.65 -1.19 .00 on top of bent
700 12.50 12.50 12.50 - 0.00 .00 on top of ben
710 12.20 12.00 12.10 0.83 .00 on top of ben
730 11.80 1.50 6.65 .. 77.44 .00 on slope, west of bera
750 33.00 25.00 29.00 13.79 .00 in depression west of bern
770 17.00 20.00 18.50 -8.11 .00 in depression west of bera
790 19.00 19.00 19.00 0.00 .00 in depression west of bera
800 18.00 18.50 18.25 -1.37 .00 in depression west of ben
810 18.00 18.00 18.00 0.00 .00 in depression west of bera
830 18.00 .-17,00 . 17.50 2.86 .00 in depression west of berit
850 18.50 19.00 18.75 -1.33 .00 in depression west of bera
870 19.00 19.50 19.25 -1.30 .00 on slope
890 19.50 19.80 19.65 -0.76 .00 on slope
910 18.00 18.50 18.25 " -1.37 .00 on slope
930 16.50 - - 16.80 16.65 -0.90 .00 on top of bera
950 16.50 16.50 16.50 0.00 .00 on grass
970 16.80 16.80 16.80 0.00 ' .00 on grass
990 18.00 18.50 18.25 -1.37 .00 on grass
1010 18.00 18.90 .-..-..-..18.45 --2.44 .00 on sand
1030 18.50 ---19.00 18.75 -1.33 .00 on sandy dirt edge of road
1050 22.50 22.50 22.50 0.00 .00 opposite edge of dirt road
1070 25.00 25.00 25.00 0.00 .00 on grass near surface water
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APPENDIX F

COMBUSTION PRODUCT DEPOSITION MODELING REPORT

F-l

recycled paper



ecology and environment, inc.<_)•/
BUFFALO CORPORATE CENTER , _
368 PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 140S6, TEL. 715/684-8060
International Specialists in the Environment .. ..-.—- - - - - - - -——- -•- -_ -

December 22, 1989 - ; ^ - - ^ - -""- -r~:""- : r" '--"-= - - - - - - -

Mr. Andrev Palestini
U.S. Environmental Protection Agency
841 Chestnut Street... ... - -- -
Philadelphia, PA 19107

Dear Andy:

Find enclosed a completed draft copy of the air deposition modeling task
write-up and its accompanying appendix for your review. These documents
are considered unedited draft until they become incorporated into the
report and subsequently finalized. They are being provided to you as
justification for not performing the combustion product deposition
sampling program associated with the Saunders Supply Company RI/FS work
plan.

As you are. aware, the purpose o£ this modeling task was to provide •
guidance, to locating potential areas of deposition resulting from the
burning of sludges at the Saunders Supply Company Site. At the
identified locations, soil samples vere to be collected for
dioxin/furans analysis. It was not the intent of this task to determine
ground level deposition concentrations or to model future exposure
scenarios. „_...,...—

The .results of this effort suggest that deposition occurred in the
immediate vicinity of the site.. And for the most part within areas
which have been sampled and analyzed for dioxin/furans pursuant to the
designed surface and subsurface, soils sampling programs. Therefore, as
we. discussed previously during the field investigation program in order
to avoid a duplication of effort, the initiation of additional sampling,
pursuant to tne___.co.mbustion product deposition sampling program, was not
performed.

If you have any questions call me at (716) 684-8060.

Sincerely, . . ,.

te"Manager

FJM/wj . .
L/ZD-3033 --" I^-- '-- -„- ;:— '_ - _.....:J
End.-"---" ----- --"--"-"" "~ -

cc: J. Pearson, E & E Philadelphia v'«ncls.
receded paps, ' - - F-3
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ZD-3051 _.— 11/9/89

To: Fred Mckosky, Project Manager
From: Lou Depowski
Res Estimated distribution of surface deposition of pollutants in the vicinity

of: l)the conical burner at SSC and 2)the open settling basin
(Appendix attached)

The problem as decribed was to determine the probable surface distribution of
dioxlns and furans as a result of combustion of sludge containing
pentaclorophenol (PCP) between the years 1969 and 1974. Combustion of the
sludge took place in a conical burner unit located at the the north end of the
SSC sate. The unit had a stack height of approximately 10 meters, a stack
diameter of approximately 1 meter and was protected by a rain cap. Since
burnings were not scheduled in advance it is assumed emissions took place under
a wide variety of meteorological conditions. The following methodology,
including assumptions made, was used to determine the distribution of pollutants
deposited on ground surfaces in the vicinity of the burner unit.

The deposition distribution pattern surrounding the burner unit is determined by
two main factors, the prevailing meteorological conditions and particle size of
the emitted pollutants. Since emission rate has no bearing on the distribution
of pollutants, no attempt was made to estimate the actual emission values.
Instead an arbitrary emission of 1,000 grams total was used during all -
calculations. Doubling this value would simply double all calculated deposition
values, leaving the distribution unchanged. The following data/modifications
were also incorporated: •

Stack Height: Due to the presence of the protective rain cap the effective stack
height was assumed to be equal to the physical stack height(10.0 meters).

Stack Temperature: The exhaust temperature.as assumed to be approximately 450
degrees Kelvin. A sensitivity analysis showed the distribution pattern does .not
change appreciably with a change in exhaust temperature*

Meteorological Conditions: Average annual wind distribution by_Pasquill
stability classes(STAR Program) from Norfolk NAS, Va. was used to represent the
prevailing meteorological conditions at the SSC site. The data was accumulated
over a 10 year period from 1/62 to 12/71 by the National Oceanic and Atmospheric
Administration.

Particle Size: Uncontrolled burning of the sludge would result in emissions of a
wide range of particle sizes. Studies(l) of emissions resulting from
uncontrolled burning of distillate oil results show 68%(by mass) of the
particulates emitted are less than or equal to 15 microns. Fly ash production
could result in particles with diameters of.over 100 microns. Since the
particulate size distribution vas unknown a detailed sensivity analysis vas made
to determine the effect of particle size on deposition distribution patterns.

Incorporating the above modifications the industrial source complex long term
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(ISCLT) computer program was used to determine the distribution patterns.
Computer runs were made for various size particles ranging from .005 microns
(large gas molecules) to 100 microns (large particles with an appreciable
settling velocity of approximately 0.40 m/sec).

The results of the computer runs show almost no variation in the deposition
distribution patterns for particles up to about 30 microns. The location of the
point of maximum deposition(dmax) for particles in this range was approximately
55 meters (180 ft) due south of the burner unit. Figure 1 shows this point
superimposed on the site facilities map. The map also shows the 0.8(dmax) and
.5(dmax) isopleths. The distribution patterns for the larger particles show
that areas of maximum deposition tend to be located just north of the site. For
example, the location of the point of maximum deposition(Dmax) resulting from
emissions consisting of a uniform distribution of particles ranging from 40
microns to 100 microns diameter is estimated to be approximately 25 meters (82
ft) north northwest of the burner unit. Figure 2 shows this point and the
.5(times maximum depostion value for particles in this size range) isopleth
again superimposed on the site map.

Estimates were also made of the probable surface distribution of combustion
products resulting from burning sluge at the former oil/water separation basin.
located at the point indicated on figures 3 and 4. The basin, located in a
ground depression was assumed to have been approximately 5 meters in diameter
when the burns took place. It was further assumed there were a number of such
burns and that the burns took place under a variety of meteorological
conditions.

Using the ISCLT dispersion model, the basin was treated as a ground-level area
source incorporating a bouyancy-induced effective emission height of
approximately 4 meters. Again, since the total emissions for the basin burnings
would not effect the deposition distribution in the vicinity of the basin, an
arbitrary emission rate of 50 gram per square meter was used.

Results of computer runs show the point of maximum deposition(Dmax) for gaseous
and lighter particulate(less than 30 microns diameter) emissions is located
approximately 30 meters directly south of the basin. Figure 3 shows this point
superimposed on the site facilities map. The .75Dmax and ,5Dmax isopleths show
areas of greatest deposition levels would be located south west and northeast of
the basin. Computer runs for the larger particulate emissions (particle sizes
over 40 microns) show that the point of maximum deposition is located within a
few meters to the north of the basin and that most of the larger particulates
would be deposited within 20 meters of the basin. Figure 4 shows the point of
maximum deposition(Dmax) and the .25Dmax isopleth superimposed on the site
facilities map.

(1) "Compilation of Air Pollutant Emission Factors-Volumn IrStationary Point
and Area Sources", U. S. Environmental Protection Agency Office of Air
Quality Planning and Standards-October 1986
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Figure 1 ~-~" " ." ." ~ " ;

COMICAL BURNER . 4M

DEPOSITION DISTRIBUTION FOR GASEOUS AND PARTICULATE EMISSIONS
(PARTICULATE SIZE LESS THAN 30 MICRON DIAMETER)

(point of maximum deposition(Dmax) is indicated by an X. The .50 Dmax and
.SDmax isopleths are indicated by .5x and and .8x respectively)
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Figure 2. . . . . . . . : . ._.:...

CONICAL BURNER
DEPOSITION DISTRIBUTION; "FOR. A UNIFORM MIX _OF~PARTICULATES.

--- 4U"HICR017S TO:. IW MICRONS "DIAMETER
(The point of maximum deposition(Dmax) is indicated by an X. The .5Dmax
isopleth is indicate-d by ,5x)

^^i ___j mrrrrimirir:: ~r



Figure 3 „. - T. -,

BASIN BURN

DEPOSITION DISTRIBUTION FOR GASEOUS AND PARTICULATE EMISSIONS
(PARTICULATE SIZE LESS THAN 30 MICRONS DIAMETER)

(point of maximum deposition(Dmax) is indicated by an X. The .SODmax and
.75Dmax isopleths are" indicated by .5x and .75x respectively.)



«' Figure 4

BASIN BURN

DEPOSITION DISTRIBUTION FOR UNIFORM MIX OF PARTICULATES
WITH DIAMETERS 40 TO 100 MICRONS

(The point of maximum deposition(Dmax is indicated by an X. The .25Dmax
isopleth is indicated by ,25x)
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APPENDIX

ESTIMATION OF POLLUTANT DEPOSITION DISTRIBUTION DUE TO BURNING OF
PENTACHLOROPHENOL(PCP) SLUDGE AT THE SSC SITE

Estimates have been made of the probable ground surface distribution of
polychlorinated dibenzo-p-dioxins(PCDDs) and polychlorinated dibenzofurans
(PCDFs) resulting from uncontrolled combustion of waste sludge containing
pentachlorophenol(PCP) at the SSC site. Sludge was disposed ot in this fashion
between the years 1969 and 1974 by utilizing a conical burner unit located at
the north end of the site and an settling basin located at the north-west corner
of the site.

The burning of materials containing chlorophenates results in PCDD/PCDF
emissions in both the particulate(by adsorption) phase and the gaseous phase
(1,2.3,4,5). The dispersal and subsequent deposition of both phases would be
determined primarly by the prevailing meteorological conditions at the time of
the burn. PCDD/PCDFs deposited and adsorbed by the soil can be expected to
persist and to remain in the top six inches of soil.(6)

To determine the probable deposition distribution pattern of PCDD/PCDFs on
ground surfaces in the vicinity of the conical burner unit and the open basin,
E & E has employed the use of the Industrial Source Complex Long Term (ISCLT)
dispersion raodel(7) using the deposition option. The EPA-approved model
utilizes a steady-state Gaussian plume equation to calculate ground level
concentrations and deposition for stack sources and for area sources using a
virtual point source approximation. To determine yearly or total deposition
values the model incorporates sector-averaging and statistical wind-stability
class summaries(annual averages).

Main input requirements of the ISCLT model consists of:

o Source data
o Receptor data
o Meteorological data

The following listing shows all relevant input parameters for the conical burner
unit and the open basin.

Source Data:

Conical Burner Unit:

Source type: -Stack
Source Location: -Conical burn pit area, north end of site as

indicated on site facilities map, Figures 1 and 2
of report

Physical stack height: -Approximately 10 meters(33 ft)
Stack exit temperature:-Approximately 450 degrees Kelvin
Stack exit velocity: -Assumed to be zero due to presence of rain cap
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Stack diameter: -Approximately 1 meter(3.3 ft)
Particulate settling

velocities: -Particulate sizes from less than one
micron to 100 microns considered.
Settling velocities corresponding to these
particulate sizes were determined using
Stoke's Law.(7,8)

Source Emission Rate: -Arbitrary total of 1,000 grams

Open Settling Basin:

Source type: -Area source -
Source location: -North-tfest corner of site just NNW of

pond as indicated on figures 3 & 4 of
report

Source Diameter: -Approximately 5 meters(16 ft), modeled as
_square area of width 4.4 meters(14 ft)

Effective emissionheight: -Estimated to be approximately 4 meters(lO)
Particulate settling

velocities: -Particulate sizes from less than one
micron to 100 microns considered.
Settling velocities corresponding to these
particulate sizes were determined using
Stoke's law.(7,8)

Emission rate: -Arbitrary total emissions of 50 gm per square
meter used(approximately 1,000 gm total for
basin)

Receptor Data: To facilitate_plotting of deposition distribution results a
Cartesian coordinate system containing a total of 1681 equally
spaced receptor points was chosen.

i
Meteorological Data: Average annual wind distribution by Pasquill stability

classes (STAR program)(9), an annual mean morning
atmospheric mixing height(lO) of 600 meters and an annual
average ambient temperature(ll) of 289 degrees Kelvin for
the Norfolk, Va. region were used.

All computer'runs"of the ISCLT program were made using the deposition option.
Calculations were made" for ground-level deposition values at 1681 evenly spaced
receptor sites with the_ source located at the grid center. Initial runs using a
large grid spacing indicated maximum deposition values are located within 100
meters of the source for both the conical burner and the open pool burn. Final
runs were made using a grid spacing of 5 meters. All runs were made for total
deposition at each receptor site using average annual meteorological data for
the region. . . . . . . ........

Program inputs and assumptions:
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Source emissionst Deposition levels estimated by the ISCLT program are directly
proportional to total emissions(7). As a result, a change in total emissions
does not affect predicted deposition profiles. Since the total amount of sludge
disposed of by burning was not documented, an arbitrary total emission value for
the pollutant of concern of 1000 grams(l kg) was used for the conical burner
unit and 50 grams per square meter (approximately 1 kg total for the basin) was
used.

Effective emission height: The presence of a rain cap on the conical burner
stack would impede plume rise, reducing the vertical component of the exhaust
gasses and the effective emission height of the plume. It was assumed the
exhaust gasses would be deflected horizontally producing a negligible vertical
(stack exit) velocity. Under these conditions the Briggs plume rise equations
predict an effective emission height equal to the physical stack height(10 m.)
(7,12).
To model the basin burn as an area emission source using the ISCLT Dispersion
model, the effective emission height is set by the user. A conservative
estimate of the effective emission height was made by assuming the emission
height to be equal to the average flame height(15,16).

Stack temperature: The temperature of the exhaust gasses was estimated to be
450 degrees Kelvin. Since this parameter was" not documented a sensitivity
analysis relating deposition results to stack temperature was preformed. The
results of the analysis shoved variations of up to 500 degrees Kelvin in this
value produced no significant changes in predicted deposition levels.

Meteorological data: Since the dates of the burns were also not documented,
average annual meteorological conditions were assumed to prevail, these Uata
included the average annual frequency of occurence of wind by direction, speed
and stability class, the average annual morning mixing height and the average
annual ambient temperature for the Norfolk, Virginia area.

Particulate size; It was assumed emissions_cpuld contain PCDD/PjSDFs in both the
gaseous phase and in the particulate phase(by adsorption). Uncontrolled burning
of distillate oil results in particulate emissions at the rate of two pounds per
1000 gallons oil with a majority of the particulates having diameters less than
15 microns(13). Co-firing sludge with wood wastes would increase particulate
emissions. The particulate emission factor for uncontrolled burning of
wood/bark is 7.2 pounds per ton with a majority of the particulates again having
diameters less than 15 microns(13).

Since the distribution of PCDD/PCDF emissions as a function of particulate size
was unknown, a sensitivity analysis was performed to determine the effect of
particulate size on the resultant deposition distribution pattern. The results
of the analysis showed the distribution pattern to be the same for the gaseous
component and for particulates with diameters up to 30 microns. Distribution
patterns for particulates with diameters greater than 30 microns show maximum
deposition levels, as expected, nearer the source. As a result of the unknown
distribution of PCDD/PCDFs within the gaseous component and the particulate .
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component of the plume, it was decided to determine separately the deposition
distribution patterns for (l)emissions including the gaseous component and
particulates vith diameters less than 30 microns and (2)emissions consisting of
a mixture(uniform) of particulates with diameters ranging from 30 to 100
microns. '-'-

Reflection coefficients: The reflection of gasses and particulates from ground
surfaces would lower ground level deposition levels. The reflection of
pollutants at ground surfaces is a function of particle size with the reflection
coefficient(fraction reflected) approaching zero for particulates above 70
microns diameter(14). Since the differences in reflection coefficients between
the gaseous component and particulates up to 30 microns in diameter would not
change the deposition distribution pattern, a reflection coefficient of zero(no
reflection) was assumed for all emissions in this range. For particulates with
diameters greater than 30 microns, two separate computer runs, one assuming a
reflection coefficient of zero for all particulate sizes and one utilizing
reflection coefficients suggested by Dumbauld et al(14), were made. The results
showed no significant difference in the corresponding deposition distribution
patterns. As a result a reflection coefficient of zero was used for all
particulate size catagories. - - -----

Program options-other:

l)Stack-tip downwash option;Since loy_exi_t velocity enhances stack downwash of
the plume, the stack-tip downwash program option was exercised.

2)Meteorological data default optlons:Default options were exercised to utilize
program default values for vertical potential temperature gradients, mean vind
speed for wind speed catagories used, and for wind speed power law exponents
since site-specific data for these parameters vere not available.

3)Bouyancy induced dispersion option: Due to the negligible plume rise imposed
by the raincap, the vertical and horizontal dispersion coefficients vould remain
unchanged(7). As a result this program option vas not exercised.

Incorporating the above assumptions and program options the deposition levels at
pre-determined receptor points vere calculated using the ISC long term dry
deposition methodology described by Wackter e_t_. al-(7). The ISC models do not
address the effect of vet deposition on pollutant concentrations and
depositions. Scavanging of pollutants by rainfall however would tend to
increase deposition levels for receptors nearer the source and would, if
anything, move predicted maximum deposition levels nearer to the source.

Table 1 shows an example of the program input listing for the conical burner
unit for the gaseous component of the emissions. Due to the length of the STAR
program data, only a portion of these data is included. Table 2 shows the
corresponding output of the program including deposition levels at a sample
portion of the receptor sites and a printout of the location of the sites having
the 10 highest predicted deposition levels. The results for all computer runs
are summarized on figures 1 through 4 of the report.
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ESTIMATED AQUIFER CHARACTERISTICS*

Location Gradient

Shallow Walls

KW-3-S 0.027

MW-4-3 ----- - 0.045

KW-5-S 0.014

MW-7-S 0.023

MW-ll-S 0.028

MW-13-S 0.012

Deep Wells

HW-2-D 0.018

KW-6-D 0.015

MW-10-D 0.017

MW-14-D 0.013

Estimated
Porosity

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

Hydraulic
Conductivity
(feet/day)

0

0

0

.. , 0

.._. -.3

0

0

.... . 3

0

0

.205

.045

.250

.098 "

.520

.273

.0094

.75

.02

.16

Groundwater
Flow Velocity
(feet/day)

2

8

1

9

3

1

6

2

1

8

.21

.10

.40

.02

.94

.31

.48

.25

.36

.32

X 10 2

x 10~3

x 10~2

x 10~3

x 10"1

x 10~2

x 10~4

x 10"1

x 10~3

x 10~3

02[UZ]2D3081:D3123/4273/27

Key: ,.. _ .

*Gradi*nt: obtained from Figures 4-7 through 4-10
Estimated Porosity: . based on soil logging information
Hydraulic Conductivity: measured through slug tests
Groundwater Flow Velocity: calculated

Source: Ecology and Environment, Inc., 1991.
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SHALLOW WELLS
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